4 GA : 
A New Syflem of fes, founded upon 3 
Principle of an univerſal Plenum of elementary "7 © ** 
Fire: Wherein the Nature of elemen 4 
Fire is explained, its Office pointed out, its 
extenſive Influence and Utility in explainin | 
many of the. moſt abſtruſe Phenomena of : 
Nature ſhewn, and the Grand Defideratum in 5 
particular, which has been hitherto either 
entirely given up as inexplicable, or elſe 
ſought after in van by the moſt able Natu- 
raliſts, is at length happily obtained, vis, -. 
The Cauſe of Gravity, the Cauſe of Cohe= « . 
fon, &c. &c. | * * 
The greater Part of the Publication is diſpoſed in the Fm ® 
of a Dialogue, as the moſt familiar Method of con-* / 
veying InſtruQion z and the whole is offered to the Publie, « * 
by Way of Supplement to the PHIL OSOTHCAL ESSAN= 
lately publiſhed by the ſame Aythor, "SEN * 
| : To which is fubjoined, | 3 
A. EO STS SKI 
Containing Strictures upon the uncandid Animadver fins of 2 
| the Monthly Reviewers on thoſe Ess ars. N 
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Tris ATTEMPT TO PROMOTE USEFUL KNOWLEDGE, 
BY ESTABLISHING 


NATURAL PHILOSOPHY 
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A FIRMER AND MORE RATIONAL BASIS 


THAN THAT ON WHICH 1T is FOUNDED AT PRESENT, 
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| TO T.HY 
SECOND EDITION. 


COR Careful Reviſal of the Firſt Impreſſion 
X of my ELECTRICAL 1 
in order to prepare it for a Second 

n Edition, furniched me with a better 

Opportunity for re- conſidering every Part of it, 

than any other Expedient would probably have 

done; and I cannot help informing my Readers 
of the remarkable Satisfaction it gave me; par- 
ticularly, at finding all, or moſt of my former 

Thoughts and Experiments verified and con- 

firmed by ſucceeding ones: A Satisfaction that 

I am perſuaded few Electricians beſides ever 

experienced; notwithſtanding I muſt own my- 

ſelf vaſtly inferior to many of them, both as A 

natural and acquired Abilities. 

My Reaſon for believing that others have nct 
met with the like Satisfaction is, that few, if 
any, which we hear of, purſue their Enquiries 
on the ſame Plan; 7. e. who undertake to exa- 
mine into the Nature and eſſential Properties of 
the electrical ſubtile Medium, with the 4 
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Uſes it was ordaindd: to fore 1 in the Creation ; 
but ſo averle are they to ſuch an Enquiry, that 
they loudly exclaim againſt my attempting it ſo 
ſoon, and before a ſuthcient Number of proper 
Experiments have been made.—But methinks 
I ſhould be glad to be informed how long 
Time is ſtill wanted, and how many more 
Experiments? ſince the Time is now pro- 
tracted to upwards of thirty Vears ſince the 

rand Leyden Experiment was diſcovered, be- 
tides all the ſubſequent ones that have been 
made: And though, as a judicious Writer ob- 
ſerves, they have been ever ſince ringing, as it 
were, a perpetual Round of Changes on elec- 
trical Experiments; yet they ſeem not to be 
advanced a Jot the forwarder; but are ſtill, as 
at firſt, crying out for Want of Time to make 
more. Finding ſo great a Reluctance to an 
Enquity into the Ules of the electrical Fire, 
brought to my Mind an Obſervation of the 
ingenious Dr. Franklin, ſoon after the firſt 
Diſcovery of Electricity “ The beneficial 
* Uſes of the electrical Fluid in the Creation 


13 


* we are not yet well acquainted with, tho', 
he ſays, ** doubtleſs ſuch there are, and thoſe 
very conſiderable,” See the ad Edition of 
his Letters, p. 53, ſe. 10. 

But though it might well be ſuppoſed, that 
ſoon after the firſt Diſcovery of it ſuch benefi- 
cial Ules were not to be expected, yet ſurely in 


the Space of almolt thirty Years after, it might 
be 
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be reaſonably expected to find inquiſitive Man- 

kind making at leaſt ſome Enquiries after its 

Office, and the Uſes for which it was ordained. 
This Diſcovery of Fire, although the moſt 


intereſting and the moſt ſerious of all others, is 


nevertheleſs treated in the moſt ludicrous Man- 
ner; being called a Plaything, a Hobby- horſe, 
&c. and that it is now high Time it was done 


with, or thrown into a Corner along with other 


old Playthings. — Mean Artifice indeed! 
Throw it into a Corner! — That however, or 
any thing elſe, ſo it be but forgotten. But 
Fire will never be forgotten, ſo long as Elec- 
tricity, which diſcovered it to be "PR 
can be remembered, 

It is notorious to all the moſt curious Obſer- 
vers of Nature, that Electricity has opened the 
moſt ſpacious Field for philoſophical Enquiries 
that ever was or could be known, by which 
means many of the moſt inſuperable Difficulties 
in natural Philoſophy diſappear, But the prin- 
cipal Reaſon which inclines me to believe my 
Satisfaction is greater than that of other Elec- 
tricians, is, that my Method of examining Ex- 
periments is different; for which I am indebted 
to the ingenious Mr. Haukeſbee.—In Sect. III. 

88, of his Phyſico- mechanical Experiments, 
he juſtly obſerves, * That the beſt Proof which 
can be given of the Truth of any Hypothelis 


' © is, that the Experiments made for that End 
do all of them, and every Way agree; that 
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C trying Nature on the one Side and the other, 8 
and ſhe ſtill confeſſes the ſame Thing ;” that 
is, by varying and diverſifying the Experi- 


* 


ments: The more they are varied, the leſs 


cluſions are drawn. And thus extorting the 
Truth from the Experiments, enabled me to 


find myſelf happily conducted to the proper 


Channel for philoſophiſing aright. 


Many former Philoſophers were greatly per- 


plexed, when they attempted to explain and ac- 
count for the Mechaniſm of Nature; but ſince 
the late Diſcovery of an elaſtic ſubtile Medium, 
electrical Philoſophers can ſafely undertake to 
account for a Variety of Things, which were 
entirely given up before as inexplicable; not 
only the Origin of Motion, but even the Cauſe 
of Gravity, as well as that of Coheſion, and in 
a natural Way ; as may be ſeen diſcuſſed in the 
11th and 12th Dialogues of the enſuing Work. 

As for a general mechanical Agency through- 
out the Operations of Nature, almoſt all Ob- 
ſervations and Experiments made by Way of 
Examination, either ſtrengthen or confirm it; 
and that all Things ſeem to be made, as it were, 


by Number, Weight, and Meaſure, 


When I was treating of the Laws of Motion, 
one Thing, of no ſmall Importance it muſt be 
confeſſed, was inadvertently omitted ; which 
was, The great Law of the Planetary Motions; 
That the Square of their Periods in their Or- 

bits 


{ 


Danger of Errors there will be when the Con- 
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'bits is ever as the Cube of their Diſtances from 
the Sun; #. e. the Square of theit periodical 
Revolution in Days, 1s always in geometrical 
Proportion to the Cube of their ſeveral Diſ- 
tances in Miles from the Sun or Center, And 
this Proportion is ſo univerſal, that it obtaing 
not only in the general Syſtem of the primary 
Planets about the Sun, but in the particular 
Syſtems .of the ſecondary Planets about their 
Primaries; and that in their Revolutions, they 
_ deſcribe” equal Areas in equal Times. 

Thoſe Laws of Motion are generally known by 
the Name of Kep/ar's Laws, for to him we are 
indebted for the firſt Diſcovery of them. 
Thus much was thought neceſſary to be re- 

marked, previous to the Second Edition; ſince 
it was not inſerted in a more proper Place in 


the Firſt Impreſſion, 
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To the R E A D E R. 


LTH O UG an Enquiry into the 


Nature and important Uſes of the 


A 
** 
electrical Fluid, may juſtly claim the 
GE Abilities and Addreſs of a firſt rate 


Writer ; yet ſince no ſuch has appeared willin ng 
7 


to undertake it, I cannot help thinking my/e 


under ſome Obligation to engage in it, ſo far 


at leaſt as may be thought conſiſtent with 


Supplement to my former Writings on that 
Subject; in which I had always in View that 
which ſeems to have been too ſtudiouſly avoided 
by others; viz. the Uſes which ſuch an amaz- 
ing Inſtrument of Nature was ordained to ſerve 
in the Creation: Which Uſes are doubtleſs 
adequate to the Greatneſs and Extenſiveneſs of - 


its Power. 


That fo few Enquiries have bens made con- 
cerning its Nature and Uſes, ſeems the more 
unaccountable, fince Myriads of Experiments 
have been made, all of which invite, as it were, 
our Reſearches into ſo curious a Subjet. —— 
Can any thing then, but an invincible Prejudice 


in Favour of preconceived Opinions, be ima- 
gined to be the Cauſe of ſuch a Reluctance to 


the inveſtigating of an Object ſo promiſing an 
ſo intereſting as elementary Fire appears t 
be! ? (a) 


— — 


d 
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(a) A principal Reaſon for calling electrical Fire elementary, is 


its great Purity and Univerſality, and its appearing in Form of Air. 


How 


To the READER. 
| How: aſſiduous were Philoſophers, particu- 
larly Mr. Boyle, in cultivating and improving 
the Pneumatic Engine; and with what un- 
wearied Diligence did he purſue the Experi- 
riments made therewith; altho' the moſt ke 
could propoſe from t was the enquiring 
into the Nature and Properties of the common 
Air? How much more then might be reaſon- 
ably expected when, by means of the El/e&ri- 
cal Engine we had diſcovered the pure, primary, 
elementary Air or Ather? Was it not reaſon- 
able to think that Philoſophers would have ex- 


ulted at the Diſcovery, and doubled their Dili- 
gence in their Enquiries into the Nature of a 


Principle which they always before imagined 
had no Exiſtence ? But inſtead of availing 
themſelves of a Light which unexpectedly a 
ared, in order to conduct them to Truth, 
they ſeem to have ſitten ſupinely for near thirty 
Years after the Diſcovery, as if nothing had 


happened worthy their Notice. Such thoughts 


brought to my Mind an Obſervation of the Rev. 
Mr. Jones, vix. Electricity, which has given 


to this Age an Advantage over all that went 


before it, and ſhould have opened to us a 


new World of Philoſophy, has left us juſt _ 


* where it found us:” And there we muſt ne- 
ceſſarily remain, till we can prevail with our- 
ſelves to cultivate and improve the Diſcoveries 
already made, and begin the Search of Nature 
afreſh, —I would not be underſtood by this to 


abandon Sir Jaac Newton, but fo far _—_— it, 
| DOES t 
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To the READE R. | 
that-I am. throughly convinced all Attempts 5 


will prove vain and fruitleſs, if we do not pro- 


ceed upon his Principles. 
- Unleſs. we purſue the Diſcoveries which Sir 


: . has already made, it will be abſolutely 


mpoſſible to underſtand the Nature of the elec- 


— Fluid, ſo as to explain, in a ſatis factory 
Manner, even the very Experiments which we 


are moſt familiar with. What I mean by the | 


+ Diſcoveries that Sir Jaac has already made, is, 
Firſt, the inherent or natural Properties of 


ther, viz. its, indefinite Elaſticity and Ra- 
rity ; and, SecondTy, Its Exiftence in the Pores 


FY of all groſs Bodies. If theſe Things be not 
ne err ſtrictly — to, it will be in vain to attempt 


the Explanation either of the newly diſcovered 


's Fire, or of the Experiments made with it, 
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Such Aſſertions may probably be cenſured as 
the Effects of crude and precipitate Reflec- 
tions; but I can with great Truth affirm, they 
are ſo far from Bay Thoughts, that they have 
been cultivated with the ſtricteſt and moſt de- 
liberate Attention, and I am therefore very 
certain that the Experiments are not explicable 
on any other Principles whatever, —Surely the 
candid and judicious will not cenſure and con- 
demn me for affirming'fo peremptorily, that 
which I am throughly convinced of from a 
Crowd of unbiaſſed Witneſſes: For if the Ex- 
riments are ever ſo much diverſified, they are 
ſure to ſtrengthen and confirm each other, 


when examined on the aforeſaid Plan; viz. 
that 


To the READER. 


chat of fuch an indefinite Elaſticity and 2 
Rarity. 

That fo intereſting « a Diſcovery has, tain So 
long uncultivated by others, ſeems the more 
remarkable, when we re fle on the Fange 
that have ſubſiſted among Men, When all th 
has r for Was, Perhaps, 4 little 
empty onour of being the firſt Inventor 50 ; 
a Rule or Method for String: particular, geo- 
metrical Problems (9); or being t the Apthor « of 
fome new Diſcovery in A ronomy (5), 
To find out the true Nature: and ee 
eſſential Propekties of the cleckric Matter, has, 

I I may truly ſay, been the : principal, or rather” 


I. 
22 iN 
EN 


(a) How'great' the Contention was between the Figl . 
French Geometricidns, concerning the Invehtion of Fluxioni'is | 
well known : The foriner maintaining chat Sir Iſaac Newton, was 
the Inventor of them; the latter, that they were by M. 
Leibnitz, an able Prebeh Philoſopher. 

M. Dr, Deſaguliers, Ater e g e Bradley's Method of”. 

nding'the annual Parallax e 5 Star in the H „ 
= ds, „80 that now the Motiono Earth is ſetil b 
nomical Obſervation. This Diſcovery, of 10 great W 
to Aſtronomy, which — been atempged m vain for many Ano; 
© and at laſt made in the Year 17 et mentioned no where 
© I'kbow'of, bur inthe MOL dn Had this b 
found out by ſome Fareigners, we ſhould aa «his 5 


©. Volumes written about it ina pom 7 of ve Years, . FI 


lt is Tarprifin 7 that in the term 
eee i 5 I 


© lication of it, nout of the learned Gen 
This ſhows'us s,) that the Parallax of 
ni. «has 


any Notice of it, iter to objec againſt, 
© js mut imaller h EHu ft 216 0-0 wy whe 
© have pretended to dedace it from — 5 eerie for ia 
* of mahy Seconds, it does not amount to one: e. i | 
* that the above- PN Star is above Debts Hay 
ſtom us than the San. —Seé Dr. n Experimeti 
n Vol. I, page 386, | 
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the ſole object of my Attention and Study, a> 
moſt ever ſince the great Force of the Leyden | 
Phial was diſcovered; in order to enquire into 
the Difference of the Nature of the electrical 
Fluid and that of common Matter; the former 
of which is found to be endued with real Acti- 
vity, whilſt the latter remains entirely paſhve 
and Tnert. 
As Sir Iſaac Newton was the only one among 
modern Philoſophers who had ftudied the Na- 
ture of ſuch a ſubtile Medium ſo far as to inveſ— 
tigate the LawTÞy which it was governed, I hap» 
pily conſulted his Writings concerning it; hap- 
pily 1 fay, having fincediſcovered it to be theonly 
ſucceſsful Method I could have taken; for to 
him alone we are indebted for that which is fince 
found to be the only guiding Clue to the moſt - 
important Diſcoveries; that is, to thoſe inherent. 
Properties of indefinitely great Elaſticity and 
Rarity of the ſubtile Fluid above-mentioned, of 
which we have, by means of electrical Experi- 
ments, made a moſt compleat Diſcovery. 
To him alſo, and to him only, are we indebted 
for pointing out its Exiſtenee in the Pores of all 
ofs Bodies. For the Inveſtigation df the or- 
mer, ſee his Optics, Quære 21, or the Begin- 
ning of Chap. V. p. 67, of my Eflays: And of 
the latter, ſee the concluding Paragraph of his 
Principia, or my Eſſays, p. 36, ſect 75. 
Had it not been for theſe important Diſco-, 
veries of Sir 1/aac, electrical Philoſophers as well 
as all others, had been intirely deſtitute of a ra- 
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To - the READER. 


tional Method to explain any of the elericat 
Experiments, ſo as to render them recohcileable 
with one another ; whereas, | by means of the 
forementioned Aſſiſtance they are enabled, as 
with a Key, to unlock many of the greateſt 
Difficulties relating to electrical Experiments, 
which, as before obſerved, it would be in vain 
to attempt on any other Plan: And ſuch yaip 
Attempts, I am fully perſuaded, are the only 
Reaſons why the clearical Fluid ſeems. ſtill 
given up as inexplicable ; And indeed, ever 
fince the firſt Diſcovery ur” that wonderful 
| Power of Nature, the fag Fire, I have 
| ſhewn as great a Prapenſity to enquire into its 
Nature, Office, and the Uſes it was ordained 
to ſerve in the mundane Syſtem, as others have 
a Reluctance to ſuch an Enquiry... 4 

I muſt further inform the eader, thataltho? 
the principal Part of e e n is Jo vitgpge 
to conſiſt of Dialogues, yet Portions © 
it could nat properly be 49 547 oto a — 65 
quial Form, the be whole is is to Ws conſidered: 43.4 


Miſcellany, of ug fi Quotations, Recapi 
tylations, Fe. 2 550 1 25 ;myfelf! ſuch d $9.2 i 


ng ence will he granted me, when it 
ered. that, . am . aa who. has 15 a 

—5 to make a nquiry. into the 

Nature and Office er univerſal 15 he 


who am conſequently de n 
Privilege of other Authors, vig. that of con- 
ting the Wai 18 gs of thoſe w as 8 gone 


before e r Subject. 
ba "Bat | 
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But after every Indulgence I can hope for 
from the Public, I th af think it ever incum- 
bent upon me to make the lame Confeſſion 
which my —— — ted. te. . Pen when 1 
was engaged i ication of my Eſſays; 
vi. That, enfible of my Deficiency, I think 
it my Duty to apologize tor an Attempt of 
* this Natdie, 1 5 than to plegd any 
© for the Merit of he Work. 15 However, 10 
with a Love of Truth, and animated by the 
| Candour and Encouragement of the moſt re- 
ſpectable and diſcerni «Hh of my y Readers, { 
have ventured- once thre to ctave their Atten- 
tion to a Subject, which # y Want of Litthify 
in a great Meafute diſqualifies me from doin 
that Juſtice to, Which 3 K* 4 elerves and demand 05 
at our "ail ” ut Truth Ride ed, by Ex 8 


ſimeut, will f beſt for "ſelf. and es 
not thoſe Embe iments and Flowers of Dic. 
toll by dry 5 7 Hypotheſes are generally 
ported b- And Br. el that the Time | 
445555 be "7h 7 105 in e Age e, 
oy, an ne F Philo ofophy, 


1 ae 1755 d in be 
which ectricj as inted out to us, 
| univerfalſy': 1055 Theo appr. yed. f Wh | 
| . B. I at help remarkin here i in brief. 
hat” my Efflebeouts 15 Flücid ate this Subject 
have: 815 wi ith tome O ppdſitid ion; but whether 
my Reſearches 0upht is difebuntenanced' or 
urs aged, ' I hillfeaye t6th&Judicious'tb/de- 
Tae 5 only « of em, an attentive 
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* ical Eſſays een 

Teer Years abliſhed,. and notwiths 

they have beep ſtigmatized! as 


»£ 107 
heterodox, yet, as they have never becn anerd 


by way of feious Refutation, but oa the eqn · 
frarys honoured with :Bacomimums by various 
eminent Authors, amangit ' whom were! ſama 
of — = * —— TE 
the nt Age, am encouraged ta hape 
chat they have jo been maps upon 28 7 

Variation — Opinions 2 
ever flatter myſelf that I haue ſufficient Reaſon 
. Principles be diſptoxud 
and ſet aſi more canvincing Argument, 
and ſupported 17 8 N a 
cinlive; 11 4 ie in d 


they have been: bel besen 


again 
y as Experience and Ob. 


7 911 2 „left; 

(a) The Autry ot Gi! Roi wars adi 
only to give a brief account.of ſome of the principal parts 

Eſſays, but to conclude with a'commendatory CharaBer of them, 
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fervation have fince furniſhed me with a Variety 
of other uſeful. Niſcoveries, which enable me 
to Alluſtrate andi confirm what 'I before ad- 
vanced : — What I have more to offer is 
e intended = a n to Waſp 2 
E 58. 11 4521 i. 


Being in company with a facetions fpecula- 


tive Gentleman, and the Converſation happen+ 
ing to turn on Electricity, he declared that the 
Electrical Phenomenon ſeemed ſo gy: x 


abſtiuſe and myſtefious, as in his 


never to be rationally Ae e cha 
natural Principles 3 ſo ot thy be den- | 
dered intelligible; b . 

I told him I was far des thinkiag b, and 


chat che rendering it ſo plain as to be eaſily 


underſtood was the: principal, or rather the 
cn Reafon-why I-undertook to write my Phi- 
Eſlays; and that I could not bole 
4 I had 10 far ſucceeded in the Attempt. 
that little could be found wanting in them to, 
render the Electrical Ap ces and their 
Cauſes perfectly intelli ibi, particularly if 
they were petuſed madre, * ee 
examined with that view.. the 1 x Tl 
N. B. I ſhall proceed in the ſent E uiry 
as if ſtill — with 2 S 


man, by Way of a familiar Dialogue between 
e e e 1 n ect 
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ed heterodox Princip we. res 
lhe aber 


too preci 77 in 


rrica Fluid, eb oY 


ning. "Third ng e ee 
that wy. was no oY 
A. As for their fr f Reaſon, Kal cenſuting 
me for maintaining Principles" different” ' froth 
the — kind; Tis preſum d! Em 


eriments had * N pe Fer n 152 . 


peal to 4 fodicious and lod Ned, 8 
2 it be 2 juſt Rkaſoh for N if 
others have not made the fame Euquiry Snth | 
thoſe Things about which we differ. "Their 


27 7 Reaſon, that of being too forward in 
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of Experiment have been made by Way of of 


ation into tlie Nature of it, I um t & 

Loſs to know, ſinee Myriady of Experiments 

oa been already made, and mote. gre daily 
aking. 

Beſides Jenn affpre chem that ſuch a Mul- 
tiplicity of Experiments are not abſolutely 
neceſſary . a few well choſen one: will he found 
fo, He abun atly.. ſufficient, Nor oan they 
5 that a ſufficient Length. of Time to mitke a 
Gr Trial has been wanted; Experiments hav- . 
_ Iwg horn made, with it conkide erably more than 

55 I \ ears ſince ; modern xy Me 2— 


Mr e e d Mt. 8 
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aye,. and others. 
8 1 ber ll Reaſon 4 17 0 eden 
for t i, in order to wipe off ſuch an O 
a rem my Bogk, to inform ihe heedle 
1 udicious Renders, (he, nocother. ws m 
| well ppoſe cox ; my Meaning 
that although it afferts ** Hens 7 is not eſſen- 
ha to Fi Ire, and produces A Varie of In- 
* to prove that in Caſes Fire ſhews 
Signs of Heat, yet at the fame Time it 
maintains 
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Effect of Fite doin 4 Fund fhews 5 
it was Ay.” therefbte' Ip) x 
Errors of the Fe d for 515 
inclined to think it ne N e 
tulate ſome of thoſe s xo 
felate more.patricu fn hr ef 
cially the Definition le and H TERS 
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« Secondly, That it a in form of aner = 
« fine. Air or Mither, and is by-means of El 
« tricity diſcovered to eri in the Pores of all 
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to be peculiar to the Solar Fire pay collated. | 

— the e lege apt or 1 DT | J 
peculum, till the Ele 

another to our view, e TRnts 

pure with the Solar, and N = 


therefore be * {ſuppoſed * N ſtrickl 
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* Fire en Element, Dialogue I. 
. « Fourthly, True Fire is, either Bot or cold, 
76 (a), according to the Temperature of the Bady 4 
% in which it exiſts. „ fa | "by "124 xa f ' wt 
To theſe might be added thoſe eſſential 
« Properties of indefinite Elaſticity and Rarity, 
«: ſince theſe are ſo abſolutely neceſſary, that 
« withont them there would be no ſuch thing 

s explaining any of the experiments” in a 
« rational and.ſatisfactory manner.” 

*The Author thought a politive Definition 


of Fire to be neceffary, ſince Elementary 


Fire is a, Term frequently met with, but 
« yet not always underſtood, even by thoſe 
« who make uſe of it; and is therefore often 
« taken in # vague ſenſe and in different 
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(a) “ Here I expect, as I have formerly remark d, to meet 
« with the ſame fate which moſt others have done, who with an 
* honeſt oppoſition to rooted Prejudices have dared to advance 
<«< paradotical'Truths.” + EET SAGE 

Amongſt the various Methods adopted by ſhallow Minds for 
« the deciding of Controverſies, there is none more f cently 
% made uſe of by them than what is commonly term'd the Hor: e- 
06 — This, N impetuoas torrent, carries all before it: 
7 remonſtrance o , no ſtrength of Argument, can 
© obtain. the leaſt bearing in the tumultuous U * nor ſhall I 
« at all wonder if I experience the like treatment myſelffrom the 
« unthinking and prepoſſeſs'd Multitude, in whole jojudicious 
and unphiloſophical ears, Cold Fire may ſound as the higheſt 
„ abſurdity, a contradi ion in very terms. But the Approbation 
« of ſuch incompetent judges is what I am not ſo ambitious of. 
* as to offer an ablation, precious as Tryth, at the Altars 


which their Fancies have erected· To my inquiſitive, diſcern- 


, ing, and unbiaſs'd Readers I addreſs my Diſquifitions on this 

« intricate Subject, well knowing chat they will examine with “ 

** Tewper, and decree with Juſtice.” WE TP 
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i ſubliſts,. af 55 ve temat d ede A 
«« Pabulum ; nor did we, know bf: any Fire 
« which had the leaſt ptetenſſon to ſuch a 
« Purity befides the Solas, beefy we were 


n. agr ecably convinced to. the — * the 
60 - REGED, of the * Fire,” ai 
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on HEAT as MOTION. 


E AT is an dceidental Property 89 
4A of Fire, generated at pleaſure by 2 


ami of 25 Particles of the” Fire 3 bf in 
other words, when Heat is produced by the a" 
tion of bb Bodies,' the firit? and proper proper rooſt of 
ſuch Heat is the mutual Attritition of the 

ticles of the Fire contained in | theſe Bodies, e 
quenthy” Heat i the Nel of 1 that mutual Au. 
tian. v 
Hence Heat is generated, reel FT 
continued in Trop on to the violence and 
continuanc mutual Attrition of the 
Particles © 55 Fire; and we ſhall have ſuffi- 
cient Reaſon to believe (when we come to 
ſhew the method by which the greateſt Heat 
was 


— — 
— — 


— — 
—2 — 


S dow — 


— _— — 
— — — 
- ED ce ny = 
2 * N 


. EEO EY. TEAS 
— 

— 
a = = 


_ — — 

— ——- — 
— 

— Ge — 


— — . — * = 
— — —_ = 
2 
— Me + — 


— . — 
* 8 9 ; 
i * 


e e ke ee e 
8 mall behold a c E nner 'of them 


Wt og hi 


in a Fluid Form, Who. nn dupe ze 
| e riz. „ that ap, ig re 


Heat 10 eur to Fire. Dialogue. I | 
; bg known) that 


* 
0 — Ba 

k'y 8 

: A e ang Fn 

1 Tn wor 5 95 ry 

dn fe o'r 


on "he 


ready to teſtify, that Heat is not an eſſential 
i Fire; Yor Fir i nat aways” bot, 

capable of melting Metals, if 
wee by EleAricity. —— Dr. F 3 
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« of Ice, and may be inſtantly produced from 
« them with a great deal of Violence?” () 
But although it ſeems true from the Pre- 
miſes, that Fire is frequently corn; yet that 
can be only in a limited Senſe, ſince Bodies 
are only comparatively cold or bot, 
That which is greater than the heat of the 
human body we term Hot, and that which is 
leſs, we term cold, though in a more unlimited 
Senſe, Fire may not improperly be ſaid to be 
always poſſeſſed of Heat and Motion too in 
ſome degree. | 
To render myſelf on this head the more 
plain and intelligible, I muſt tranſcribe another 
paſſage from the abovemention'd celebrated 
Author on Heat and Motion; tho' to ſay the 
truth, he confounds the terms Heat and Fire. 
« There is ſtill another motion,” ſays he, 
« which I aſcribe to Fire, which is the con= - 
« ſtant effect of its proper agility ; and this is 
« moſt evidently demonſtrated by undeniable 
« Obſervations. Let us, for inſtance; conſider - 
« Water when it is 33 degrees cold, and it 
« will then be in its coldeſt State; that is, it 
« will contain as ſmall a portion of Fire, as in 
« the nature of Things can poſſibly reſide in 
« pure Water; for if this imple Water be 
effected with a greater degree of Cold, it 
« will not continue Water any longer, but be 
converted into a pellucid brittle. Subſtance 
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(a) Boerhaave's Elements of Chymiſtry, 'Dallowe's Trandia- 
dien, p. 81. f 
| C called 
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10 called Ice, though reducible again to Water, 


4 by a heat of 33 degrees. Hence therefore | 
pears evident, that Water is Water. 
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it 
only by the Motion of the Fire reſiding in 


it, and that it is not Water from its own 


Nature cbnſideted ſeparately and alone: The 


ſame is true of Glaſs, Foſſils, Sulphurs, 


« Semi-Mctals, Metals, and perhaps of all 
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other Bodies, Which appear in a conſiſtent 


form in a ſmaller degree of fleat, but are 


ut in fuſion, and converted into a kind of, 
Water if the fame is increalcd to a certain 
degree, which will be different, according, 
to the various Natures. of the Subſtance 
under Examination. Since therefore by 
Fahrenheit's Thermometer the natural Heat 
has been obſerv'd 33 degrees below the 
freezing Point, hence we ſee evidendy, that. 
thro' all the difference of 33 degrees the, 
Fire was agitated with a motion that grew, 


gradually leſs and leſs, but was never totally, 


deſtroy'd; and therefore even at that time. 
when all, Animals and Vegetables periſhed. 
thro' the exceſs of the Cold, the Fire was 
not abſolutely at reſt. I herefore we may, 


ſafely aſſert, that the Fire was even then in 
motion. But as it appears from Experi- 


ments, that this Fire may be diminiſh'd 
artificially ſtill 40 degrees more, we are 


hence certain, that Fire, in the greateſt, 
natural Cold poſſible is agitated-yo degrees 
more than it is in this artificial one, and 
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« that again thro' every eee degree it 
oe is continually diſſolving ſome Bodies, which” 
A little after in a ſmeller dogree-of Heat, 
« appear of a folid Confiſtence. Eire, 'there-' 
« fore, is perpetually - agitated in the greateſt: 
« Cold, and ftill gradually more and more in 
« every increafe of Heat; and conſequently is: 
* always hot and in motion,” See ny Io 
Page 248, Section 166. 

* N. B. There is another guid $ubſtayee 
not yet taken much notice of ' which requires 
the greateſt degree of Cold of all others to 
convert it into a ſolid, namely that o 
Quickſilver; which is of late Years found 
to become ſo by means of a certain degree 
of Cold, as well as Water and many other 
Things.— (| See an Arcount of Artificial Gold 
produced at the Royal Academy of enceſ at 
Peterſburgh, by Doctor Himſelf. © In'a Letter 
ts Doctor De Caſtro, F. R. S. Tranflated from 
the French by James Parſons, M. D. F K. 8. 
from the Pbilgſopbical Tranſacbions: 1 | 
+ Fhis Effect was produced by means of 4 
freezing Mixture by which Pahrenheit's! 
Thermometer was reduecd/ 65+ degrees 2 
lower than the 40 degrees before mention d. þ 
the ſum of which is tog — er te ſpealc/ 
more intelligibly, if Fahrenheit's Thermome= 
ter is at 1052 degrees when the - Mercury 
beyins to freeze, and at 33 when the Water 
begins to freeze, W the Motion and | 
5 2 Heat 
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Heat of the Fire contained in each will be as. 
thoſe numbers, that is, the ſmalleſt degree of 
Motion and Heat, which is juſt ſufficient to 
melt the ſolid Quickſilver, and the increas'd 
Motion and Heat, which is juſt ſufficient to 
melt the ſolid Water, are as the number 10 5. 
and the number 

« From ſuch a method of Reaſoning, we 
may conceive all the different degrees of Mo- 
tion and Heat in agitated Fire, from the leaſt 
to the greateſt, that is, from ſmalleſt 
degree of the Motion and Heat of Fire which 
melts the ſolid Quickſilver, even to the greateſt 
imaginable, namely, that ſurpriſing degree of 
Motion and Heat which is produced at the 
Focus of Villette's Mirrour.” 

« N. B. This muſt be a more intelligible 
way of arguing, than that of Heat and Cold; 
for as it is allowed that Heat is only relative, 
that is, the Heat which is leſs than that of the 
human Body, we term cold, and that which 
exceeds ſuch Heat, we call hot ; Heat and 
Cold therefore cannot be ſo juſt a diſtinction 
as to term them different degrees of Heat; 
becauſe it is not a little dithcult to. know 
where to place the Zero (or o) on the Ther- 
mometer, to point out where the Cold begins. 
If this Diſtinction he diſliked on account of 
the manner of defining it, the World will be 
much indebted to any one, who can ſhew 
where to fix the ſtandard. on the Thermo- 
meter that will ſhew where the Cold ends, and 


the 


* 


6 ;) 


the Heat begins. Hence appears #3 
peceſſity of making choice of the moſt ads 
equate Terms.” 

The foregoing Obſervations being hath 
conſider'd, it evidently appears that Fire is 
never totally deſtitute of Heat, nor conſe« 
quently of Motion, from the greateſt degres 
to the leaſt: And if we uſe the ſame pe 5 
Term; Cold, inſtead of leſs degree of Heat, 
. then we' may fay, that Fire 1n the greateſt 
artificial Co/d that is poſſible, is agitated 6g 
degrees and a half more than it is in the fore- 
mention'd artificial one of 40 degrees, i: e. 
105 degrees and a half; from which greateſt 
degree of Cold, through every * 
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degree, it is continually "diſſolving ſome Bodies 
which a little before, in a ſmaller "degree of 
Heat appear'd of a ſolid Conſiſtence. Fire 
therefore is perpetually agitated in the greateſt 
Cold, and ſtill gradually more and more in 
every increaſe of Heat, and conſequently is 
always hot and in motion. 
By the help of this Recapitulation 1 hop K 
was ſo fully declared my ſentiments on 
and the cauſe of Heat, that no one will hay 
the leaſt room to think that I ever was 
inconſiſtent with myſelf, as even to infinuate 
that I ſuppos'd there was no Heat in Fire.” 
The Analogy or degree of proportion Ky 
tween the Elaſticity and Ratity of the common 
Air, and the fame Properties in Æther, was 
according to Sir Jaac Newton as'700000 to 1.3 
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I U | 85 on 
4 10 Dialogue II. 
(4, It was this remarkable difference of. 98 


iullerent Properties, which was the ca 
my 7 making amore peculiarly ſtrict ſerutiny i into 


it, chan 1 would otherwiſe have done.” "Y 8 
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Kler d Fluid, true and real Fire ; 
> indefinitely. elaſtic and. rare; £3, abt by 


: Preſſure or an 'inpedlin by 
- Author cbaręd with .- 


ee une Author of N A 


H A 1 elſe is neceſſary to be 
We before the Experiments 
be ſatisfactorily explain'd, 
the Electrical Fire render d 
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ne thing more is alto; gether as neceſſary 

as 18 former, big. that which Sir Iſaac Newton 
nted at 11 in the . copchiding paragraph of his - 
incipia, namely, now we might add,” he 

fa ys, . ſomething concerning, 2 certain moſt 
« "tabrile Spirit, w Frs n 12 hid. in 


i faY For Yr. lasen 8 wicha as leger 
3 en e or Elles, p. 68. way 


all groſs Bodies, '&c.” which" ofthe but A 
ere hint, (a) was<difcover'd'when 1 
jectrical Experiments to be juſt: Nothing 
ore clear aud obvious, than that we obtained 
he ſame Spirit from the Pores of all contiguous 
on- electric Bodies. But moreof this hereafter. 
Theſe Diſcoveries of that great Philoſophet 
of the remarkable Rarity and Elaſtirity of 
Ether are abſolutely neceſſary to be mg 
before the Experiments can be rendered intel 
ligible, or even reconcileable to one another; 
U which if duly attended to, 5 ( 
vas obſerved in my Eſſays) a Key to folve'an 
nlock moſt other Difficulties throughout all 
he Operations of Nature. aint 
B. I muſt own that your Arguments ſeera -.. 
Jo rational and perſuaſive, as to excite my Cus 
rioſity to become better acquainted' with 'this 
amazing Power of Nature, ſince you affiire' ms 
the thing is not fo very difficult as I imagined, 
and particularly, if it be examined with atten- 
tion and impartiality. In order therefore to do 
it the more effectually I will undertake the 
peruſal of your Eſſays aguin; for altho' T read 
them once, I muſt confefs T did not much 
conſidet the true purport of them, ad 'as* at 
the ſame time I thought the Subject too diffi- 
— — — — — 
fs Sade occurs ei iv bee bt inthe geg 
Patagfaph ohly with wich- be conctudes ij. 1 
(5) This has been thoroughly conſidered by cet h- 
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u Ekfrical Fleid true and pure Fire... 


cult ever to be underſtood, probably that. way 
the Reaſon of my Reading them over too 
curſorily. En 
A. Before you begin the Book again, it will 
be neceſſary to inform you, that the electrical 
Fluid is in form of an extremely elaſtic Air, 
and, as you will find, indubitably proved to 
be true and real Fire, and withal as pure as 
the Solar Fire in the Focus of a burning Glaſs, 
fince like that it yields neither Smoke, Aſhes, 
nor any other groſs Matter. | 

And here I muſt previouſly obſerve to you, 
that this is what the Antients and ſome -few 
of the more diſcerning Moderns have termed 
elementary Fire; how they diſcovered. that 
ſuch a Principle exiſted, and particularly that 
it was Fire is not eaſy to conceive; and not- 
withſtanding this their Deſcription of it was 
juſt what we find it to be, fince we have 
made ſo complete a Diſcovery of it, as even to 
realize it to the Senſes.— Vou will likewiſe 
find that it appears to be an univerſal Agent 
in the ſtricteſt Senſe, ſo as to occupy and fill 
all Space, not only all free and open Spaces, 
but the minute/t Vacuities and Interſtices or 
Pores of the moſt compact and ſolid Bodies, agrees 
able to the Prediction of Sir Jaac Newton as 
we find in the concluding Paragraph of his 
Principia, as hinted above, and as will more 
fully appear from Experiments in various Parts 
of the Eſſays, particularly at Pages 37, 38, 
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The Joly Cauſe of all Secondary Cauſes. . ty 


What oa J0u really believe. might | 
:Fely concluded con Anta its Nature, 0 
and Senn At gh 11 

Wa Were 1 1 > declare my % private Sen⸗ 
timents to you, I ſhould. affirm,, without a y 
heſitation, that this grand Prineiple is, th 
primary or firſt. hel indeed, ſole Cauſe df 
other {econdaty Ci ſes whailoever, —— 
it is _ indefinitely elaſtic, and acts by 3 8 
or an impelling force 3. the pleats (om 
| that we breathe, live, and moye z 358 efficient 
Cauſe of all Motion; the phy ſie Caule 0 
Gravitation, Cohelivn, Ma HONEY g the ebbin 
and flowing of the Sea, a ahd of all wer 
moſt abſtruſe Phenomena of Nature. 1 

B. Why, my Friend, you take moſt ample 
ſtrides indeed! I am raid , Electricity has, 
turned your Head; ſince you, 80 on thus, L 
muſt look upon you as a do, n- right I 
and that you are ablolutel/ cleQric 

4. You may, Sir, rally and fo Apr me ag, 
you pleaſe, and think that | have taken upwars 
—— I ſteps ; but I am Tg wh you will, 
find that I am not 11 ouly n who h 
affirmed very great things F. this univerſ⸗ 
powerful Principle, which Electricity has diſe, 
covered te us. As firſt, r. Frankiin has uude- 
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niably proved by his Experiments, that the, 


electrical Fluid and the Fire of Kani are 
indubitably the ſame,affirm e gteateſt 
known Effects of Lightning — be ex 


by it. 4 we tre informed by the earn 
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Dr. Pr TA % in \ Bis Hiſtory of Electricity, tb 
ft is the lagu Opinion +0 the moſt ſt learnec 


95 


e 
12 . oy is "the. clear opinion of Dr. 
Stukel, whole 1 ingenious Papers on the fame' 
wie ere read Abd. approved by the Koyal 
Society Ihe mo judicious: and juſtly ad- 
gur'y 15 or. the Rev. Mr. Jenes, another i in- 
Laion f. [eQrician, after ſpeaking of Elec 
City, procceds.yet farther, and affirms there is is 
ly a motion in natufe Which this © Fluid, 
3 ap plied” by a di igent Experimentaliſt, 
44 «ip ni 5 able Kg roducing It will give a 
& re 115 000 mall. ding long; will pro- 
4 duc therm notion s Of Rotation and Revolution 
Ast. will \ketp 4 Body ſuſpended at z certain 
* diſtanc 1 in the Air oat any viſible cauſe 
& and mas it tuth ſwittly'on its Axis; it acce- 
7. lerates ; Vegetation, increaſes the motion of 
A Blood in the „Arteries, raiſes Water inte 
* Tides,” and, in a word, will ſhew itſelf as a 
4 parcel 1 to de little leſs than 4 


47 Sy, cient (b 
wo - 580% e cient ! Why then I find Electri- 
1 


cians don' t 99 ot deif) Jing it; fince you affirm 
it ſo Univerfal to de "preſent in all places, 


bod 332 015 36 a 
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4 See Dx. — CHitory of BieAcicity, Py 381. NN 
1.(8) * Mr, ] 4 N75 on the firſt Friasiples of Nause Phitoſs 
8 Eſlay:, p 452. of 
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and in 3 pores of all Boles, which, E K. m- 
ing it to be n e "no! 
ahn it, Lam at a 41 ols to n Tha * 
Wee you may " thidk, 'T have 
12 no more concerning its eee 
Nature, Office, and Jeveral Uſes, than whit, 
appears not only probable,” but What has been 
confirmed by AY Evidence 2 actual 
Experience, as all ſincere ungrejudi n- 
a after Truth, w aber 0) 005 fu Mich 
electrical Experiments, are thoroughly con- 
vinced of; for which, and other like Reaſons, 
it is my humble Opinion that it ought \tovbg 
eſteemed as ſacred,. i. e. delegated by the wiſe 
Author of NIFurEto be the principal, if not 
the only Inſtrument which he has appointed, 
and makes uſe of to execute his Divine Win 
throughout the mundane Sy ſtem. I am there 


fore ſo far from retracting what I have affirmed = 


of it, that I am fully convinced I do not er- 
rate its Excellence in calling it an univerſal, 
mechanical laſtrument, of Nature ; nor wilt 
you find when you read over my e wit 


upon the maſt unexception: 
ments, 1 hall think fs reatly "oY 25 I 
5. tor your r Obſervations on 155 im: 
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If you will only hear me with 1 
vality and Attention, I am perſuaded 1 
be able to make 2 a Convert to Truth. ö 
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1. Neceſſity of PET EE" 

Inveſtigation of the extreme Elaſticity 
and Rarity of AEther.---Contrad:0- 
ty Principles of the current Philoſophy. 

u. eceſſuy of explaining Terms. 
a Gravity and Attraction made 1 of 
in one and the ſame Senſe. 


« EX Have had many thoughts con- 
* I A Cerning « our laſt Converſation, and 
r do not much wonder that you, 

| who have not been converſant 
with electrical Experiments, ſhould think me 
ſanguine and pofitive in my Aſſertions, but can- 
not help admiring at the ſame Time that 
ongſt lo many learned Electricians, and 
= h as rofeſi themſelves Newtonians; few, 
if any, bare applied the fubtile Medium to 
the Explication of the oo of Nature, 
—dir 


Recapitulations Neceſſary. - 
Sir I/aac Newton was of Opinion, hat 2 
fubtile Medium not only exiſted, bat eld chad 
it was the Phyſficat Cauſt of alt the capital 
Phenomena in the Univerſe + Whereas we, that 
have made a compleat Difeovery of it; ſeem to 
look upon the Sentiments of great a Mam 
as unworthy our Cultivation and Attentien. 
And, even you yourſelf, had you read my 
Eflays with care, might have been able to 
1 for yourfelf of theſe Matters. There 
you would vert {cen how cautious I Was, and 
the Care | took that | might impoſe neithe# 
on myfelf nor others E 

When I firft began my Enquiries,” 
that Air was a principa 1 Agent in producing 

ſuch wonderful Effects in PleQrieity, I 
lead to enquire more particularly i into the 
ture, Properties and conſtituent Parts of tha 
Atmoſphere, accordingly I confulted the moſt 
authentic Writers on that Subject, and partie 
cularly the learned Biſhop Berkeley, who had 
rare Oh much Time and Pains on it, and 
adopted many of the Opinions of  the-Antienty 
concerning Air (). After 2 ſuch En- 
quiries, I ditcovered that the Electrical Fire 


23 


itſelf was only a more pure and exquifitely _ 


elaſtic Air: t was therefore convinced that [ 
could not fix my Firſt Principles on any Baſis 
fo firm as on Air, which are, as you will find, 
in the Effays, Page 22, Set. 50. 


h Edlays, Page 9, Seftion gr. wag Bo 
| From 


— 


| n Page 
| ticles of elaſtic Fluids mutually .repel and 
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From p. 33 to p. 37. are Lord Bacon and 
Sir Iſaac. Newton's Sentiments concerning. a 
ſubtile Ether or Spirit in the pores. of bodies; 
From thence to p. 40. Section 82. are Expe- 
timents to prove the ſame, and to ſhew by 
what means it is retained there. 

Page 41. Section 8 5. ſhews how it was 
condenſed and retained in open Air. 

4. Section 116. thews that the par- 


tecede from each other, proved by various 
Experiments. TV 
Page 67. Section 141. Sir Iſaac Newton” 's 
inveſtigation 'of a method to prove the extreme 
Elaſticity and Rarity of his ſubtile Medium ** 
Ether, with a variety of others. 

B. This method of Inſtruction might be very 
good, if my Head, like a common Place-book, 
could retain every thing that was committed 
to it; but as that is not the caſe, I muſt beg 
you to be ſomewhat more explicit, and make 
Recapitulations wherever they may ſeem moſt 
requiſite, otherwiſe a great part of your trou- 
ble will be thrown, away; that is, if you do 
not repeat the whole Paſſage where ſuch 
Repetitions are neceſſary. 

A. I cannot but own that your obſervation 
is juſt, and that mere references might not 
always ſufficient ; I will therefore, accordin 
to your deſire, be more particular, eſpecially a as 
you ſeem determined w purſue the ſubje& in 
good earneſt, | Beſides ſhould I ever N 

mind 


n 8. 
ind to publiſh this Conference, thoſe Readery 
ho have never ſeen the Eſſays, will be ut 
ell pleaſed with the Recapitulations as you z 
And though ſome might cenſure them as 
perfluous, they may cafily paſs over them ; 
and I am convinced that in a Performanee of 
this kind ſuch. Repetitions cannot well be 
avoided, except we chooſe to lacrifice peripiy 
cuity to conciſeneſ. | 

B. I muſt now beg you to infor; -me what 
are the moſt eſſential Properties of this ſubtily 
elaſtic Medium? 
A. An almoſt inconeeivably g at Elaſticity; 
Wand yet as extreme a Rarity or Fineſs as befors 

mentioned. However, it muſt be owned that 
ve are highly indebted to Sir Iſaac Newton 
For pointing them out. For had it not been 
for his affiſtance, we might have been ſtill; and 
probably a much longer time, 'groping as it 
wete' in the dark after them, and perhaps 
never have been able to anſwer that Queſtion 
fatisfaQori]y. 7M 

When deſcribing his fubtite Medium or 
Etlier, he informs us that it is 700000 times, 
more elaſtic than the Air, and above 70000s 


ſuch a ſubtile Medium, as Sir Iſaac then con- 
jectured to exiſt, is now actually diſcovered by - 
the cleareſt Experiments; and even realized to 
the Senſes, and which we find to be poſſeſt of 
thoſe remarkable Properties which are above 
| mentioned in a ſurpriſing degrees yet, we were 
not 


times more rare. - Que ry 2 ft, —But although | - 


\ ' 
"YN 


( 26.) Dialogue III. 
pot. aware, dor could cyer have imagined, hah 
the proportion of thole natural properties of | 
gualitzes. in the Ether, and the ſame unn. 
tics in nommon Air was ſo great as 7009cg 
$0 4, had we not been thoroughly r 
Experiment of its extremely great Flas igity 


d Rarity. e 1 
3 the Let Query be Ayr, if if this Ather be 


— 700000 times more elaſtic, and a rol 


oo times more rare, its Reſiſtance Na 
ks any ſenbble alteration in ihe, motion o * 


ie Phancts in 10 Years. — Here Sir Ifaag 

ed to doubt whether ſo great a Rarit 

de credited; 5 to obviate 1 

| an abjection he ſeems to demand an anſwer to 
mag, Queſtion, 1aying, if any one ſhould 11 

Medium can be ſo rare, let him 

me how the Air in the upper parts of 
Atmoſphere, can be above a hundred thouſan 
thouſand times rarer than Gold? 

Before the real diſcoyery of ſuch a Gneis 
Medium by means of the electrical Apparatus, 
the very exiſtence of any ſubtile Medi 
beſides that of common Air, was denied ang 
rejected with a ſovereign contempt, and is 
diſbelieved by yery many, notwithſtanding it 
is moſt clearly, verified by Experiments: e 
to our bodily Senſes. _ 

Hence the invincible power of Prejudice i in 
favour of Preconceived Opinions, ae? — 


= TA * 


to b deny the plaineſt Facts. Thoſe two inhe- 
Fent Pro rties appear in the electrical Fluid 
in a moſt wondertul- Degree, though the exact 
Proportion to the ſame Properties in common 
Air is not eaſy to aſcertain; But by Means 
of theſe two Properties in the electrical Ather, 
together with what was before hinted of its 
lying hid in all groſs Bodies, the Experiments 
are Plved 3 in a rational Manner, which would 
otherwiſe be abſolutely impoſſible. 

| © Of all the great Diſcoveries made by Sir 
Jaac Newton, thoſe of the extreme Elaſticity. 
and Rarity of Æther will be found to be by no 
Means the leaſt, notwithſtanding there hath 
| hitherto been very little Notice taken of them: 
However, I am confident they will be found 
abſolutely neceſſary before any conſiderable 
Advances can be made towards explaining the 
Experiments. See the Inveſtigation of thofe 
Inherent Properties, Optics, Query 21ſt, of 

in the Efſays page 68, Section 142. 
But as neither of them may be ready at” 
hand, I ſhall, for the Information of my new 
Subſcribers, repeat the Inveſtigation, and the 
rather, ſince ſome other Things may by that 

Means be rendered more clear. 

Fir, That the Medium which propagates 
Sound is the common Air or Atmoſphere; and 
that the Ether beyond the Atmoſphere is the 
Medium which propagates Light from the Sun. 
He then conſiders the different Velocities of 

3 and Sound, and obſerves, Secondly, that 
E Seund 


2 - 
oy * 


7 


i 28 ) Dialogue? III. 


Sound! moves no more than the fpace of 100 VP 
 Mijes in much about the ſame ſpace of time 
that Light moves from the Sun to the Earth, 
which diſtance Sir J/aac computed at 70 Mil- 
lions of Miles; ſo that the former is contained 
in the latter 700000 times (a). This Datum, 
Gender as it may ſeem, was yet ſufficient for 
his Javeſtigation of the Proportion of that re- 
markable Inequality, or Differcnce, of the 
Elaſticity and Rarity of the ſubtile elaſtic Me- 
dium of ther, and the Game Qualities in the 
elaſtit Air (5); the following archiown Words, 
% Sounds move about 1140 Engliſh Feet 

t in 4 ſecond Minute of Time; and in 7 or 8 
© Minutes of Tine, they move about 100 
% Engliſh Miles. Light moves from the Sun 
6 to us in about 5 ot & minutes of time, which 
its about yo,000000 Engliſhmiles; ſuppoſing 
« the horigontal, Parallax of the Sun to be 
* about 12", and the Vibrations or Pulſes of 
4% this Medium, that they may cauſe the al- 
« ttrnate Fits of eafy Lranumiſſion and eaſy 
« fHeffection, mult be ſwiker, and by Con- 
« {rquence above pooopo Times ſwifter than 
% Sounds, and therefore the elaſtic force of this 
« Medium in Proportion to its Denſity, muſt 
. *© be above 'po0goo multiplied by 7oog00 (c) 
„ that is, above 49<000,000000 Times greater 
* chan the . Force of the Air is in Pro- 


— — — — —— — 
WT As 1 166 : | 2 : © 50-000000; Pam or Prong a 
— . 124 7o, oοοο : 89,09. 113244 
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* portion. 
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« portion to its Denſi ty (a) ; for the Velocity 
of the Pulſes of elaſtic Mediums ars in ſub - 
« duplicate Ratio of the Elafticities: and the 


Rarities of the Mediums taken together,” 
B. | do nat underſtand Sir Hue, fince he 
makes uſe of the Wards Denfity. and NRariiy 
promiſcuouſty, as if they were fGimilar,/ not«- 
withſtanding they are oppoſite Term. 
A. If you conſider the Purport of © his 
Reaſoning, you wilt fad that the above' men- 
tioned Denfity is fo extremely final, that it is 
in reality, Rarity ; the greatneſs of 'the Rarity 
and the ſmallneſs of the Denſity being th 
fame Thing, and Sir 4auc bimfelf in the next 
Words calls it Rarity. 
B. I ſhould be glad to be inſormed on. 
cerning the expanding Force of an elaſtic Fluid, 
I cannot poſſibly form any adequate Idea of | 
the Nature of it. What can be the Meetiani- 
Cal Cauſe ot ſuch an — Force, and 127 


7. — 


(a)] Sir nenne e 
made the Diitance to be about 70, o 0 Mi/esz wh | 
accordicg to later and repeated Obicryations made — Payer 


accurate aſtronomical . the Sus Hl . 

is not moch mare than 8 Seconds aud an f ages the 
tance of the San from the Earth cannot 

Engliſh Miles, and if co avoid Fraions, we are 3 

i uw round Numbers, 100,000000, then, by Analogy, tne 3 
Force of this Medium in Proportion to its Denhty muſt 
according to Sir | faq's Method of [uveſtigatios, above 1,00 
 Multighed by 1,c000p9, 4 6. bene a N 


reater than the e orce of the, Air is in 
Peas, con PD ws may be allowed to call it d 


ee ee 


20 Expanding Porce of an elaſtic Fluid. 


can be the form of the primitive Particles that 
conſtitute ſuch a Fluid ? RS, | 
A, This is not eaſy to aſcertain ; Mr. Boyle. 
was of Opinion that the primary Particles of 
ſuch a Fluid, fine as they are and impercep- 
tible to the Senſe, .muſt be in Form like ſo 
many little Watch-ſprings,, coiled and con- 
torted in the Nature of Spirals, but infinitely 
more perfect, ſince theſe act every way, and 
every way alike in a ſpherical Manner. 
B. But if this ſpiral-like Form of the Air 
be neceſſary to cauſe the Elaſticity of it, we 
muſt be allowed to ſuppoſe the ſame Spirals in 
Water, though an incompreſſible Fluid. The 
Steam of boiling Water appears by its Effects 
to be equally elaſtic with the Air. Water 
incloſed would, if ſufficiently heated, burſt 
the ſtrongeſt Veſſel. In the Zolipile its Elaſ- 
ticity 1s as manifeſt as that of the Air. Are 
the Particles of Water then of a ſpiral-like 
Form, and is the Suppoſition neceſſary? 
If it is not neceſſiry to account for the 
Elaſticity of Water, it cannot be ſo to account 
for that of the Air. It would be abſurd to 
feign a ſer of ſpringy Particles in Water. 
A You ſeem to have forgotten what Elec- 
tricity has rendered moſt clear, viz. that the 
Pores of all groſs Bodies are replete with elec- 
trical Fire which is only a more pure Air, and 
is always expanded by heat. Steam is a com- 
poſition conſiſting of the primary Air, ther, 
er true Fire, blended with the Particles of 
3 4 Water. 


4 * * 96 0 * % =» e + Ve. 
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Water. This Fire in the Steam, is as elaſtie 
in the Folipile, Cc. as in the common A; 
but the Elaſticity of the Steam is by no Means 
the Effect of the watery Particles, but of that 
of the Fire in the Pores of the Water (a). 

B. Before we proceed any further you — 
give me leave to tell you that your philoſophicał 
Principles ſcem to me fo very heterodox, that 
I cannot call you a Newtonian ; I ſhould there 
fore be glad to know what to ſtile you as a Phi- 
loſopher; ſhall I call you a Hutchinfonian . 

A. I was ever a profeſſed Enemy to Parties 
of all Denomioations, (at leaſt, ever ſince IL 
was capable of judging) on account of the 
Heat and Animoſities ſubfiſting amongſt them, 
and the illiberal Names they fo frequently be- 
ſtow on one another, even to the Scandal of 
all Parties, and therefore cannot help havi- 
an utter Averſion to Parties in Philoſophy, as 
well as in Theology. 

And as to the Hutchinſonians-I never ſaw 


any of their Writings, and am conſequently x, 


Stranger to their Principles; though, were E 
to diſtinguiſh myſelf as a Partiſan, I ſhould tile, 
myſelf an Electrical Philoſopher ; for it is to 
Electricity alone that I am indebted for that 


| ſmall Stock of Knowledge, which | have ace 


quired i in my Reſearches of Nature 


— 

(a) Let it not de laid prom is like begging the — and. 

taking for granted the very Thing which wants to be proved, for 

it has been proved again and again, and is obvious to- "ou 

tema will but make almoſt any electrical Experiments w 
d. 


AS Before 
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42 Reaſons for commencing Philoſopher. 


Before the late great Improvements that he 
been made in Electrieit * had no Thoughts 
ever commencing Philoſopher, — Becauſe 
e Books that treated of Nat che Philoſophy, 
and undertook to explain it, were for the moſt, 
part obſcure and perplexing, or elſe the Rules 

lied manifeſt Contradictions; for example, 
77 had a Rule or Maxim laid down to obſery& 
that all Matter was inert, having no Affections 
or Properties peculiar to it as We but was 
ney inactive and dead; I ſhould have another, 
— two, that contradicted it; or, which 
4 The lame thing, ſome of the moſt active 
Properties x were abvibed to it, ſuch as Attrac- 
tion and ulſe; 1 e. Matter or Body in 
ſame Cir es was indued with a mutual 
Attraction, in others with a repelling F orce. 
both which active Properties were ſeated in 
che Bodies themſelves. 

Another Poſition was, that where Attraction 
ends a repelling Force begins; with other 
arbitrary Maxims, which never were, or can 
be proved or reconciled. .. 

. Moreover when I came to look into Sir 
yay, Moms s Principia, I had not, read 

h his Preface, before I found that great 
dip bs complaining much of the many 
| . to * met with in Philoſophy.— 
This, and the above mentioned Contradictions. 
and Difficulties being laid together and confi- 
deged, I muſt own I had no great Iaclination 
to 1 what Sir Haac calivd-the Search of 

Nature, 
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Nature, being much more inclined to Mathe- | 


matical Studies; till of « ſudden, a Flood of 
Light broke in upon us by m&ans of the 


ment, which cleared away the Mift, and 
effectually convinced us that afl Matter was 


not, according to the received Maxim, —— 


but that there were aFive Particles like w 
contained in it. g OY 
We then alſo found that inftead of an 
univerſal Vacuum or Emptineſs throughout 
the whole Syſtem of Nature, which was 
a firſt and Fundamental Principle z we ha 
the greateſt reaſon to believe the contrary, 
that all Nature was replete with an elaſtic 
atrial Spirit, or elementary Fire; and that the 
Want of that Knowledge left an opening for 
all thoſe Difficulties and Contradictions 2 
mentioned: There then began to dawn, as if 


were, ſomewhat like an electrical, 1. „ 4 


rational Philoſophy. Inftead of ſuch an 
inconceivable mutual Attraction ſeated in the 
Bodies themſelves, to cauſe them to tend to- 
wards each other, that Phenomenon or Ten- 
dency appeared to be the Effect of the ex- 
panding Force of the univerſal Fire juſt then 
diſcovered ; and inſtead of ſuch an unaccount- 
able Attraction ſeated within the Bodies, 'the 
efficient Cauſe of the gravitating Tendengy 
of them appeared to be extraneous, e. 8 
Cauſe behind or beyond the Bodies impelting 
them, and cauſing them to tend, 5 


accidental Diſcovery of the Leyden Experi- 8 
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34 The Neeeſtiy e Explaining Term: 


A certain Author obſerves, « That the 
cc Spirit ot Diſputing, and an earneſt Deſire 
ce to obtain the Victory rather than come at 
« the Truth, has been one of the greateſt 
« impediments to the improvement of natural 
« Knowledge. And that nothing occaſions 
% more Wrangling, than when different Per- 
«©. ſons annex different Ideas to the ſame 
„Words; tor Men can never rightly under- 
« ſtand one another, till they mean the ſame 
«. Things by the ſame Expreſſions. That no 
e Diſputes ariſe in pure Mathematics, becauſe 
« the Definition of the Terms are premiſed, 
& and every body that reads a Propoſition has 
cc the ſame Idea of every Part of it.” 
© << So that when any Man is fo weak as to 
« think to bring one Demonſtration in Op 
« ſition to another, he is to be diſregarded by 
ic every one that would reaſon like a Philoſo- 
4e pher; for we may immediately put an end 
« to all Mathematical Controverſies, by ſhew- 
« ing either that our Adverſary has not ſtuck 
«© to his Definitions, or has not laid down true 
« Premiſes, or elſe that he has drawn falſe 
ce Concluſions from the Principles he has laid 
« down; or at leaſt we muſt own that we d6 
* not underſtand ſome Part of his Demonſtra- 
*« tion, and deſire him to explain it; for unleſs 
« we can ſhew where the Error or Paralogiſm 
« ig, we muſt not condemn by the Lump, 
ic but acquieſce with him in what he has 


roved.“ | 
ww "Tis 
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Contradiftions in the current Philoſophy. 35 9 854 


Tis indeed moſt certain that the neglectin 
to explain Terms has been the Cauſe, not on 
of ſome of the greateſt and warmeſt Diſputes 
among Authors in general, but has alſo been 
productive of ſome of the worſt Effects; for 
had Terms been explained, it had been next to 
impoſſible, that ſuch palpable Contradictions 
ſhould ever have been introduced into Science , 
itſelf, as they moſt evidently have, pron 
thoſe of Attraction and Gravity. | 
Were Terms explained, no one would heſi- 
tate concerning the meaning of the Word At- 
traction, or the drawing of one thing towards 
another; the ſame may be affirmed of! the 
meaning of the word Gravity, or Weight. But 
if any one, engaged in a Diſpute, were to take 
the Liberty of uſing the Terms promiſcuouſly, 
ſo as to mean either Drawing or. Weighing, 
which he pleaſed, he by means of ſuch an 
Artifice would have it in his Power to play ſo 
faſt and looſe, that there would be no arguing 

with him. 21211 ni 30819 
Electrical Philoſophers ſeem juſtly to-wons 
der that it could ever enter into the 7 Minds:of 
Men to interpret theſe two Words (which are 
ſo widely different in their Signification from 
each other, as thoſe of Gravity and Attraction 
manifeſtly are) ſo as to have any Similarity or 
Likeneſoa at all, and much leſs that they ſhould 
mean one and the ſame thing. Does not Dr. 
Friend argue much more cinkftencly;, who 
affirms, War* Attraction is the ' Cauſe, and 
| E . 


FE bs 2 36 5 Dialogue lil 
Frein the. Efes! Have not Gravity and 
Attraction the ſame. Relation to each other 
ag any Effect and its Cauſe? With what 
Propriety then can they be deemed one and 
the ſame thing? Can it be thought any great 
Matter of Surprige,, that a Philoſophy thus 
eircumſtanced ſhould be embarraſſed with ſuch 
wifuperable Difficulties and Perplexities, as 
could never have happened, had Terms been 
previoully explained 
n a Werd — a Neglect of explaining 
Tens ſeenis! to be one of the greateſt, if not 
the principal Reaſon of the many Perplexitics 
and Amabiguities- ia the current Philoſophy, 
a8 it leſt reom, at. leaſt, for the iptreducing 
various Ineonſiſteneies. 
Dr. Derham, though allowed to be an 
undiſguiſed Author, ſeems to beſpeak, as it 
mere, the promiſcuous Uſe of theſe two 
Terms in ſtead of one, although quite dif- 
erent in their Senſe and Meaning. In his 
Aitro-Eheblogy— Boek 6. p. 137.—he un- 
dortakes to ſhew the great Uſefulneſs of 
— but begins it with enquiring 
about Attraction or Gravity, as if both of 
them in Conj had been allowed to 
one and the ſame Principle. But ſurely theſe 
ite ſuch Libertirs whic — never be ought 
cConſiſdent with ſound; ning. 
Moſt certainly, a embarraſſed 
with u remarkable Difficulties as to require 


the. Afſiſtance that ſuch miſerable Auxiliaries 
| | are 


ena » 
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are capable of a ording it, can never be 
founded on rational and true Princi es; Ain 
yet at the -ſame Time boaſting of it 'as 2 


Philoſophy that hath was arrived at jon 


Summit of Perfection. Z 

How juſtly, I fay, might we hing a 
a Phileſopy, which affirmed that all Matter 
was inert, and yet in the next Breath aſccibe 
to it the moſt active Properties, as Attraction , 
in particular. Although no Word can be 
more expreſſive of its Senſe, or carry its awa 
Meaning along with it to ſignify a Can or 


active Principle 'plainer than that does, yet it 
is immediately turned into an — and 


Gravity, > «ung Magnetiſm, &c. all of 
them into Caufes ; as when we ſay, Attraction 
of Gravity, Attraction of Cobefion, Attraction 
of Magnetiſm, &c. Cc. That Effects are 
frequently put in the Place of Cauſes is 


notorious, and even Motion is often may to 


ſignify a Principle or Cauſe. 

To prove this to be Fact, ſee p. 242 of the 
Eſſays, where you will meet with an extra= 
ordinary pompous Harangue on Motion, as a 
Cauſe, by Dr. Stephenſon, Author of the 
Mechanical Phyſician. I ſhall at ge on 
cite a few Lines at the Beginning of it, 
may ſerve as a Specimen of the reſt. 

« Among ſecond Cauſes, Motion is the 


«« principal immediate. Agent and : Infirument- 


*« of all the Effects, Operations, and Phe- 
* nomena that are produced in the material 
« Univerſe, 


= 
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© Univerſe, and is the primary Cauſe upon 
« which the Power, Force, and Energy of 
% every Body, or Syſtem of Bodies, wholly 
% depend, &c. Cc. (a). 
B. How do electrical Philoſophers avoid 

the like Abſurdies ? | | 

A. There can be no. other effectual Way, 
than by explaining Terms with Preciſion, and 
having always a ſtrict Regard to the Defini- 
tions, in order to guard againſt either Miſtake 
or Deſign. . + | 

B. Why do you affect to make ſo many 
Quotations and Tranſcripts from other Au- 
 thors? 8 2 7 

A. You miſtake, it is not Aﬀectation : But 
as I never pretended to be learned myſelf, I 
am ſenſible that whatever I advance, be it ever 
ſo worthy of Notice, will be but coldly 
received, and that merely on Account of my 
Want of what is called Learning: My Reaſon 
therefore for ſo many Quotations is, that what 
I advance may have the Sanction of the more 
learned, particularly, when they are found to 
agree with and confirm my Reaſoning. 
This 1 ſhall take for granted to be ſufficient to 
Satisfy the judicious and candid Enquirer. 


Our” 


(a) See Dr. Stephenſon's Aﬀertion on Motion as a Cauſe, in 
Efleys, Page 242. Section 152. 
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Tenets of electrical Philoſop Bern. Ad. 
vantages they are peed of beyond 
others. Dr. Clarke's Diſpute with 
Monſr. Leibnitz. Fire, the grand 
Defideratum, being diſcovered, our. 
Reaſoning is now a priori.— Concerning 
mechanical Agency. Lord Bacon on 
the ſame.-- Reaſon for prefixing ſo bum- 
ble a Motto to the Eſſays.— Fire, but 
one kind of it, ana what that is. 


A. By an Electrical Philoſo- 

pher, I mean, one who is become 

a Philoſoper, merely from the Knowledge 

acquired by electrical Experiments: And by 

Electrical Philoſophy, I mean, a Philoſophy 
founded on electrical Principles. 

B. What are the Tenets which are main- 
tained by electrical Philoſophers ? 

A. That the Frame of Nature is a perfect 
ic and well ordered Machine; or in other words, 
* that the viſible Syſtem of the World was 
< created, diſpoſed, and ſet into Motion by 

the 


B. * HAT do you mean by © 
To W Electrical Philoſopher ? 


go Tenets maintained by Elefrical Philoſophers. 
ic the Finger of God; acts as a Machine does, 
« Connexion and Communication bei 

6c reſerved between all the diſtant Par ts of it; 
Gn Ecie the Contact of a Machine beantarr upted, 
« the Motion is deſtroyed ih all thoſe Parts 
from which the Communication is cut off, 


cc More particularly, ſuch Philoſophers aſſert, 


e that the fluid ætherial Matter of the Heavens 
. acts by Impulſe on the ſolid M of the 
4 Earth; is inſtrumental in every one of its 
Productions, and neceſſary to all the ſtated 
% Phenomena of Nature“ 

% Hence they divide the Elements into 
e active and paſſive; not that they are ſuch by 
* any inherent or eſſential Difference; but that 
4 according to the Order eſtabliſhed by the 


Divine Architect, they ate obſerved to ſub- 
tc fiſt under theſe di 


t Relations. 
B. What Emoluments are electrical Philo- 


ſophers poſſeſſed of beyond others, which they 


were Strangers to before ? 

A. Many, and very remarkable ones, ſome 
of which I ſhall mention: 5 

Firft, Fire in particular, which one ſhould 
naturally imagine to be one of the moſt fami- 
har Subjects, yet, before it was illuminated by 
Experiments made in Electricity, there are few 
Things of any Conſequence of which we were 
much more ignorant. Before that time we 
knew ſo little of the Nature of Fire and Heat, 
that we imagined them to be ane and the fame; 
conſequently, as we were certain that _ 

0 
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brought about by the Cauſe of Gravity : This 


/ | 


Advantages obtained by Ele#rioul Philoſophers. 41 
could be generated and a e Plexfure; 
it muſt have been a Contradixtiou to fippele | 
that Fire was à permanent Pritifiple,—— 
We had no Criterion, no infallible Mark or 
diſtinguiſhing Characteriſtic td point out to ug 
that Fire was a more permanent Principle than ' 
Heat, till Electricity taught us to make pros 

per Diftindtion between them. 


Jecondiy, Since Fire has been diſcovered th 
be a permanent Principle, we ate enabled to 
give à rational Account of the Catiſe of Motion 
inthe World, which is Tuch ah Advantage we 
never before could arrive -x. 
Tybirdy, Before that grand Defideratut wad 
diſcovered; we contented ourſelyes, when treat= 
ing of Gravitation, for example, with fayin 
ſuch and ſuch things were effected by Gravii 
not conſidering that Gravity itſelf was only 
Effect, and that conſequently theſe things were 


being tire Cafe; it could be no Wonder if Philo- 
ſophy was in a very perplexed State, eſpeciall 

as ve ſo —— 9 particularly th 2 
of Gravity and Attraction. We adopted At- 
traction 2 kek Principle, and, Her s had 
it, knew'not hat to mE of it; for h 
we adopted it au. 4 fitt and fundamental Prin- 
ciplez: yet at other Times we could allo 


allow it to 


de no more than à mere Phenomenon (a), 


* 


% b. be deb e 
agacked by Monſicur Teibat and others, and replied, —— 
However 


| 
| 
| 
| 
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a (142) Dialogue IV. 
However this was not our Fault, but rather 
dur Misfortune, ſince it was owing to the 
imperfect State Philoſophy was then in. 
Fouribiy. Another Adyantage which we 
poſſeſs beyond others is, that whereas none 
efore the Diſcoveries that have been made by 
means of Electricity could poſſibly know any 
thing of the Nature of F ire, nor hardly what 
was meant by the Term Elementary Fire; 
Electricity has diſcovered and verified elemen- 
tary Fire itſelf, and that in ſo plain a manner, 
as eyen to realize it to the Senſes, and at, the 
fame time we are aſſured it is in Form of a 
moſt exquiſitely fine pure Air or Æther. 
While Men remained ſo entirely ignorant 
of Fire, as not to be able to know whether 
any ſuch Principle exiſted, it was impoſſible 


for them to know how to diſtinguiſh between 


Fire and Heat; they therefore concluded them 
to be the ielf ſame thing, and finding, as before 


— —  _wAlt..4 


« It is very unreaſonable to call Attraction a Miracle and; an 
« unphiloſophical Term, after it has been ſo often diſtinQly 
« declared, that by that Term we do not mean to expreſs· ch 
% Cauſe of Bodies tending towards. zach other; but barely the 
« Effect of this Cauſe, or the | Phenomenon it/elf,, dilcorered by 
** Experience, whatever be or be not the Cauſe of it. Gravita- 
* tion or Attraction in thin Snſe (he adds) is an actual Pheho- 
* menon of Nature.” ——And again ; © Philoſophers therefore 
* may ſearch after and diſcover that Cauſe if they can, be it 
« Mechanical or not Mechanical; but if they cannot diſcover 
the Cauſe, is therefore the Effect itſelf, the Phenomenon, or the 
Matter of Tat diſcovered by Experience (which is all that ig 
« meant by Attraction and Gravitation) ever the leſs true!“ 


* 
= hinted 


(- 43 )- 


hinted.” chat Heat could: be DL and de- 
ſtroy ed at pleaſure; they for that Reaſom thought 
it a ſure Sigu that Fite was not Tae r 
ciple any more than eat; 8 
moſt remarkable, no one could 117 
miſtaken than Sit Iſaac N Piel 
was manifeſt freakin ing af aha ien 
was; not Fire? 
 Fifibly, Before the Diſcovery, of | Fits ite as 4 
r Principle, we could, neyer attempt, 
to explain the Phenomena of Nature, otherwiſe 
than from firſt endeavburing to. inveſtigate. the 
Laws: by which they aRed. 11190102 us 
We now, with much arcater Read, cls, 7 
count not only foru the Lawe, hut! the. 
of ſuch Phenomena,, conſequen Ihr Reaſons, 
ing is now a priori. Fire, the bee 
tum, being diſcovered; we can Lich equal Pro-. 
prietyiprogeed: from thef Cazſeõ, the Ack. 
which is ſuch an Advantage A Waß et attain -. 


= 


able. before. ui z ibo 
eee Anath 


cat Gee the Di 
a Variety c henomena.cf, - 
Nature, 4 — coi — e before, are. 
rendered clear and intelligi Ig eneral, 
mechanical. Agency] Ae vt 1 
conſpicuous. — r Ih de r | 
ſerves, that the Waist l Ter mod 
9 Reaſoners, whether Metaphyficians or 
cs „ thematicians, are ſtored with e 
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«tak 6h the Reality, but. even the! 
Pente 4 net banilal Agency (4). 
Hat Bos, * ried Light now refle&ed'/on the 


Wolke of Nat re in general lids left mach 


leſs n Ubjecti dnss 


ths Bögrnk of 4 mechaniesl 


Agen ſhall quote a rags out df: the. 
5 


Book] e, Hictr appears to put 
the Realit yer Mohit fviſpure.. 

ten ora Mort * 1 
488 . matefial 1 
« and 1 8 the Motiov 6f Bodies By the! 
—" 1 5 y Canſts-is beyond dif- 
770 HE fuppbrt bf A,! Life by Breath» 
Molar Shep before the Wind; of 
e Sap r ytg alder ut the Apprdach of the 
cr 5 5 t cke — in che Baro 
che Preſſufe ef the-Air; of the 
«PU in 1 dy the expanding 
ower of — of Bodies impelied an 

ir Hd 


by che Flax and Reflux of 
« elebRCA a, 8 with innumerable other 


70 2 Natgrk, att cohſpire to eſta- 
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„ben fr yes, chut more Cuuſes ars ht 
a * Süptchen "white: fewer will fuffce, Ao 
comes it 1 aſs that _ —— which 
a 7's ffeſſedly thinifter to 1 und gteat 

'E 1 vet Tudcient Tot c. 0 -prodacing 7 
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Wi * —— Fo od 
le) See. Mr. Jones's firſt Principles of N — Phitolophy, 
Page 10, — 272, of the Eſſays. ä R 
4 | & 9g 


W- 


« of all? Shall we allow thi God governs the 
% World by 8 ee 75 5 Mer 
« chauiſm in ſome,Qa ſes, here * 3 


«« appears to us, and deny it 
«© becauſe. we have Joſt aghs TURE 17 i 
« would make a us? 

« labours under this Dilkeal ulty,, and 8 — 
« while working with a material Cauſe, ar 
« in the next breath with an ire qne, 
bet ever ſa ingeniouſiy mY toge — 5 
66 after. all be liable to this g. 
« at beſt, it is inconſiſtent = 3 
« God. Eyery © nk maſt End 18 85 
«© there are material Cauſes 
« and he that denies it — & 9e be bs Sens 
« If theſe Cauſes are not ſufficient. to # — 
« all che tated Operations of Nature, chen the 
«© Creator hath made uſe of ſuch Means as are 
« not  proportionable to the End, It 2 
Creator himſelf performs them by the 1 
«© mediate Agency of his own Subſtance, the 
« js there no need of any other Cauſes; th 
« are all ſupetfluous. But that there are HY 

« Cauſes is abundantly evident; therefore they 
< muſt be capable of anſwering their end, anf 
« every material Effect will Pe immediately 
« owing to a material Cauſe, What I Ah þ $i tay 
is grounded on this reaſonable Poſtulatum, if 
it may not rather be galled an Axiom, il 


the Wiſdom of God is conkiſtent with. 
in. its Operations 1 and that he wants gei 

a Power nor Skill tg eine. ere eus. 
notes dt 72% r tas NON 
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vo! ere but this; 1 Argu- 
« ment amounts to a Dettewſtrution.”” Ses 
his firſt Principles, p. 30. J 

T ſhall here juſt mention 4 Paſſape "ſod 
Lord Bacon's Works, taken Notice 01 by the 
- ſame Author. See his firſt Prineiples, 

. 220. © where he remarks, that there is not, 
«© in all the courſe of his Writings, ſo heavy a 
6 * Cenſure, as that which he thought proper to 

aſs on thoſe who denied an univerſal Me- | 
« e Thaniſm in Nature.“ t 

Certain it is,” ſays that Wat Philoſo- 
ver *« that God worketh nothing in Nature, 
« but by sxcond Cavuszs: And if they 
«© would have it otherwiſe believed, it is mere 
cc Impoſtare, as it were, in favour towards God, 
« and nothing elſe, but to offer to the Author 
« of Truth, the unclean Sacrifice of a Lye.” 

B. Have you any thing more to 'obſerve in 
general relating to this new-fangled Syſtem of 
Philoſophy. 

A. Jes, ; that we, who are Profeſſors of it, 
are become Converts merely upon Conviction; 
for when\we firſt began to ſcrutinize and exa- 
mine the current Philoſophy, and had conſi- 
dered that its firſt Principles were an univerſal 
Vacuum, and an Attraction, whereas the elec- 
trical Fluid being ſo extremely elaſtic and ſub- 
tile as to pervade all other Bodies, we naturally 
concluded, that inſtead of ſuch a Vacuum, there 
muſt neceſſarily be an univerſal Plenum, ſince a 


Fluid fo extremely elaſtic; and yet ſo extremely 
rare, 


1510 


9234 ot 


WY 
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rate, cou never 0 
equally full and that conſe ntly hitherto -4 
muſt have been wrong in. molt ev 1 | 
We thereſore judged. it magna, to, Ar 


of a, different, Syſtem, e, und. i pen ti 
ciples diametrically qppoſi te to the fee 
being put into execution ſucceeded aecor 555 
our Ex pectations and Wiſhes, and 125 can W 
great Pleaſure and Truth aſſure you, chat 
more we purſue it, the more * ems ſtreng - 
thened and confirmed; and although we h * 1 
had ſome Leers Trial of i 15 we. never had 120 
leaſt Reaſon to alter our Opinion concerning Sit- 
This. gives us great Encouragement to bel 
that we have luckily purſued the Search gf Na- 


ture, till we have diſcovered true Science, flow- 
ing, as it were, in its own native Channel, 
What gives us the greateſt Reaſon to prely 
that our Philoſophy is. pong | in the true 
Channel, is, that our Ex nts are 0 
or never obſerved to cla with one 45 
when explained on the — m rioned P 
ciples, tho' ever ſo much varied. d I | 
Nor is it one of the leaſt. Adyantages, th 
now a Man ma come a very intelli 
Philoſopher, L Le ande Goran 
much mathematical Learning, or of any om 
language than his own; conſequently the know= 
ledge of Natural Philoſophy will now beamuch 
eaſier Acquiſition than ever it was before. 
B. How came you to think of (prefixing, ip 
humble a Mono to your N — . 7 
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| 115 VT I prefixed any at all, 
Fa u Mito wiveuſtohlaty. Howeder a 


cipdt'R A why T mache dice of ont of 
m. 1 5 res ai nenn 
n eſſed of any extraordina 
Sed Taler nh et that 1 thing ht m al 
ben hu Has RatBled: on a true Nethos of 
e from 21 Light we received 
ry of electrical Fire, which 
2 875 8 uch ſuper ior Parts and Learn- 
hack. xither heedlefly y -neglected, or elſe 
li not Veli. their Notice. 18 03::913 
ever fince the firſt Diſcovery of this 
worderful Powet of Natute, I have Ad as great 
* nity, as ethers have ſhitwn'an Awibös, 
4a: anEbquiry i into its N ture, rn 


A. I hard] 


— * - - 


[1 Whit aNum ber of Experiments 4 model 

= In Dr. Priefity's copivis Hiſtory of Electricity, 

| ab oy t bhe of thoſe Efcticicitins make the leaſt 

paves Eoncethinng the Uſes for which'it was 

Eg ined: "Thole'they Rave made the Subje& 

of: their Enquiry | appear merely trifling, Ben 

cmpared With ole relating to its Uſes. ' |? 

It Was thought Fomewhat remarkable, - that 

Pr --Prieffly himfelf, who had peruſed ſo great 

a Nuribet öf Authors on Electricity (as by his 

Catalogtie we find he had) —— en 
dhe Plan on which I proceed, notwithſtandi 

he inferted my 

thort; uſt as if the Spirit of philoſophiving; 

predominant, had all on a ſudden 
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hn hive botoge Kind 
e has an clementary i the 
Feng g We t Modi Cation 
omogencous Fire, X 
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er ant fmt dernen J ee dees an 


not imagin ge Hers 3s: ure, till 
peine fo fin the 
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deardel Fire 40 ſachs iryee mat o en 
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why, c even that which Dr. Prieſtly calls 

epnſcque muſt be the ſume Fi in a 
Th 2 hat Lal Stplain to Jos & 
Witte further on, and ſhall give u Fits Doctor's 
wo Account, from the 2d ition of hisico- 
ſouls Hier. Period 10. Section 14, ok & 
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4. X. EFTOR EI Proceed faber 

H. Rs to aſk you a Qgeſtion or to. 

. Xx. How does'the'current Philoſo- 
od y account for that Gravi 


Tendenc which is fo obyious among Bodies? 
190 21 220 ©: 5. All 


* 
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B. All Bodies, and all Matter, and Particles 
of Matter, have both an attracting and a: 
repelling Pro inherent in the — 
themſelves; and where Attraction ends, a | 
repelling Force begins. 
A. As for Attraction, I muſt confeſs, I can: 
form no tolerable Conception of it, and much 
leſs, that the fame Matter ſhould both attract 
and repel, fince two ſuch Principles in the ſame 
Body muſt deſtroy each other. Beſides, is it 
not an allowed Maxim in Philoſophy, that 
Matter is inert, having no Affections, Powers, | . 
er Properties? If then Matter be inactive and 
dead, how came Philoſophers to contradict their 
own received Pofitions ſo far as to aſcribe actiy e 
Properties to inactive Matter? as Attraction, 
Repulſion, &c. Attraction of various Kinds 
as Attraction of Gravity, Attraction of Coheſionn, 1 
Attraction of Magnetiſm, electric Attraction, 
Ec. &$c,—— The Sun attracts the Planets, aud 9. 
the Planets the Sun, and one another. By 
Attraction they account for the Tides, and mot ö 9 
other difficult Phenomena. I deſire therefore „„ 
to know how theſe Things are reconciled ? 2 l 
B. Your Queſtions ſeem ſomewhat captiausz - A | 25 } 
ſurely you think to ſap the very Foundation , 
the 4 Philoſophy; or at leaſt to give 1 iy 4 4 
Occafion of great Difſentions among Philoſo- 2-74-47 1 
ers. ; 1 
1 You never were more miſtaken in your C 
— 3 ſole Intention is jyſt the Reverſe. 
le&rica) Philoſophy 1 ” altogether —_ and 
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— 
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[ © hh T, be Gravitating 7 endency of Bodies. 


tends to unite. Philoſopbers, and to put an end 
to their halting between two ſuch different and 
Contradictory Opinions, as that of an abſolute. 
Vacuum, and that of an univerſal Plenum of 
elementary Fire. 5 3. 
To prove which of us is in the right, let us 
put the Diſpute to the Teſt, by enquiring, firſt, 
Which appears the moſt rational Philoſophy ; 
that which is founded on an univerſal Plenum, 
or one founded on an abſolute Vacuum; or in 
other Words, whether the whole Syſtem of the 
* Univerſe was created to be properly furniſhed, 
or to remain empty for ever, — The Anſwer. 
appears ſo obvious as ſcarce to admit of Heſita- 
tion. Secondly, Which ſeems the moſt reaſon- 
able, to ſuppoſe that the Cauſe of Bodies tend- 
ing or gravitating towards each other is a mu- 
tual attracting Force ſeated in the Bodies them- 
ſelves, or whether the Effect of an impelling 
extraneous Farce, .the Force of an univerſal 
elaſtic Medium behind or beyond the Bodies ? 
Ho the latter may be performed is obvious 
and clear enough to the Underſtanding of every 
one; but no one can form any rational Idea of 
the former. Even the greateſt Votaries for the 
Doctrine of Attraction, differ eſſentially them 
ſelves about the Manner how it is performed; 
nor can they even ſo much as agree, whether it 
be a Cauſe or an Effect, as the Rev. Mr. Jones 
has. indiſputably proved, in Book 2d. Chap. ad. 
of his firſt Principles of Natural Philoſophy., 
See a Quotation of the ſame in the 8th Chap. 
. of 


EE, 


„ 


of the 3d Part of the Eye p. 31. where it 
is diſcufled at large, the whole of which I ftiall 
not at preſent trouble you with, but ſhall juſt 
give a brief — je which Mr. Jones has 
drawn up, where he produces the ſeveral Au- 
thors giving their Verdict in n Words. 
1 742. 
Sir ths Newton - — ' Gravity exiſts and 
&« ss. 

Dr, Friend - — in * Gravity, ſays, 
«© Newton has demonſtrated it torarile from an 
« attracting Force.“ 1 

M. Maupertius—* It ſhould be Ae 
© in Juſtice to Sir Iſaac Newton, that he has 
« never conſidered Attraction. as an Explana- 
« tion of Gravity. He conſiders it not as @ 
% Cauſe but an Efes. 2 

Dr. Cotes“ Ouwit y is the mot 6mple of 
«© Cauſes.” -:-:. 

Dr. Clarke—It * joan distinctly declared, 
« that by the Term Attraction, we do not 
« mean to expres the Cauſe of Bodies tendidg 
« towards each other, but barely the Effect. 
« the Phenomena or Matter of Fact. 
Dr. Deſaguliers . Attraction ſeems to be 
«. ſettled by the gee Bae EO firſk of | 
« ſecond Cauſes.” | 19v9 
M. — When we: aſe the Term, 
Attraction, we do not determineithe phyſical 
16 Cauſe of it, but uſe it to ſignify an Effect i 
* nevertheleſs, to Attraction Effects are mani 
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Sir Tadc Newton . There are Apents in 
« nature able to inake the Particles of Bodies 
* ftick together by very ſtrong Attractions, 
and it is the Buſineſs of experimental Phi- 
4 loſophy to find them out.“ 

Dr. De/ſaguiiers % We are not ſolici- 
& tous about the Chia of Attraction. 

Dr. Friend * 1 believe Attraction 
% will. always be occult.” | | 
This is the Reſult of my Enquiry,” 'fays 
Mr Jones; © and if any petſon ſhould be fo in- 
elined, he is Welcome to lay all the blame on 
< my want of Underſtanding. But if theſo 
<<. learned Men, who are all vindicating the 
« ſelf ſame Principles:of Philoſophy, had no 
„ clear Ideas of what they affirmed, and.could 
it not underſtand one another, tis no wander 
« if the World ſhould be at ſome Loſs to un- 
« 5 . 

If there never was in Reality fach a 
Thivg as Attraction, how came ſuch aPrinciple 
to be fo generally received as it has heen? 

A. Attraction in Philoſophy, like Ppicycles 
in the antient Aſtronomy, - was. a mere Inven- 
tion to ſolve Appearances; nor had Altraction 
ever been thought of, could 2 other 
dient have been found d ſtpply ĩts place 3 for 
tven When it was adopted by them, it would 

no Means ferye the Purpoſe they defigned; 
unlleſt chey were ſometimes allowed to call it 
Gravity; that is, though it wag received 484 
Cuuſe, it would not ſerve the turn, unleſs it 
Was 


Wb 
was alſo allowed, ſometimes to be explain 
as an Efect. plained, 


Is it not ſtran 


Is it not ſtrange, as the Newtonians found 
themſelves ſo embarraſſed, with. inſuperable 
Difficulties , relating to the Term AttraZion, + 
that at the Diſcovery of the elocttical Fluid, (a 
Principle ef they and extenſihe as that 15 


peared to be) they never attempted to examing 
it, ſo far at leaſt, as to try whether it was not 
capable of affording them ſome Aſſiſtance tay 
wards a truer Philoſophy than their. on, o 
elſe to ditect them to a Pbnelechy. which waz 
attended wich fewer Difhculties than that 
It would be natural to ex ct after ſuch a 
notable Diſcovery: of ſo ſurpriſing and powerful 
a Force as the electrical Fire proves to be, that 
they would haye ſet to work: with one conſent, 
and cultivated the Diſcoyery, inprder to enquire 
whether it would not afford ſufficient lighteither 
to extricate them out of the inſuperable difficule 
ties attending their Philoſophy, orelſt aſſiſt them 
in directing dem o ſome truer Method of Phi- 
loſophy than what they had attained;to before. 
B. Ineyer heard of any very remarkable Bit. 
feulties that attended the Newtonian Philoſas 
phy, hut the Reverſe; and that it is generally 
allowed, by Men of, the beſt Underſtanding, to 
be the only true gyſtem chat ever appeared in 
the Fel N 


4. If Sir Iſaac 


* 


STI SITY. 240 23188922 
Newton himſelf may be al- 
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to be a competent Judge, it is not a true 
Syſtem 
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syſtem of Philoſophy, and for this Reaſon, be- 


cauſe it is attended with the greateſt Difficulties. 
Had he been certain that Philoſophy was fixed 


on a firm Baſis, he would never have publiſhed 
its Difficulties to the World i in the Preface to 


his Principia, where he informs' us, whence 


' Difficulties in Philoſophy, in general, ariſe: 


All the Difficulty of Philoſophy,” he ſays, 
« ſeems to conſiſt in this, from the Phenomena 
* of Motions to inveſtigate the Forces of Na- 
te ture; and then from theſe Forces to demon- 


Wy ſtrate. the other Phenomena; 3 and to this 


« end the general Propoſitions in the firſt and 
« ſecond Books are directed. In the third Book 
« we give an Example of this, in the xplica- 


1 tion of the Syſtem of the World. For by the 


« Propoſitions mathematically demonſtrated in 
*« the two * fifſt Books, we there derive from 
% the celeſtial Phenomena, the Forces of 
« Gravity with which Bodies tend to the Sun 
« and to the ſeveral Planets. Then from theſe 
“Forces by other Propoſitions, which are alſo 
c mathematical, we deduce ' the Motions of 
te the Planets and Comets, the Moon and the 
% Sea. I with we could derive the reſt of the 


© Phenomena of Nature, by the ſame kind of 


«© Reaſoning, from mechanical Principles; For 


1. Tath ind ed, by many Reaſons, to ſuſpe&; 


« that they may all depend upon certain Forces, 
* * Gui which the Particles of Bodies, by” ſome 
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i and recede —— each 3 which Forces 
« being unknown, Philoſophers have hitherto - 
« attempted the Search of Nature in vain., 
4e But 1 2 of the re here laid down. 


- * , " 


te Deuce attendin; the . of N ature, 

i. e. of Natural Philoſophy, I have taken notice 
before, in my Eſſays, p. 141. to ſhew how 
Philoſophy was embarraſſed before the Diſco-, 
very of a Medium more ſubtile and elaſtic mod | 
common Air. | 

It isclear beyond all doubt, that an attentive 
Reader of Sir Iſaac's Writings will find, that 
he fluctuated between two different and con- 
trary Opinions; viz. that of an univerſal Va- 
cuum, and that of an univerſal Plenum ; his 
Principia inclining to the former, and ſeveral 
of his Queries to the latter. 

In the ſecond Advertiſement to the third 
Edition of his Optics, he informs us, that to 
ſhew he did not take Gravity for an efential 
Property of Bodies, he had added a Queſtion 
concerning its Cauſe, which he ſuppoſes to be 
a ſubtile ætherial Medium, —readily pervading 
all Bodies expanded through all the 12 
—cauſing the Gravity of thoſe great Bodies 
(the Comets, Planets, &c.) towards one ano- 
ther, and of their Parts towards their Bodies 
—and ſuch as may ſuffice to impel Bodies from 


the denſer Part of the Medium towards the 
rarer, 
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8 Dialogue V. 
rarer, with all that power which we call Gra- 


Optics, A425 18, 19, 20, 21. (a). 
71311 oh the Rev. ones has taken Notice 
of before, page 7 75 of his firſt Principles o of 


3 Philoſo ophy 
ny one mig t reaſonably ly ſuppoſe, that the 


Thon — of a ſubtile Medium in the Pores of 


all Bodies, was almoſt always uppermoſt i in Sip 


Haac's Mind, even while he was writing his 
Principia, fince he concludes it with informing 
us, that now be might add fomething conterning 

« 7 certain moſt fubrile Spirit, which — 
« and lies bid in all greſt Bodies; by the Farce 
. ond Action of which Spirit, the Particles of 


% Bodies mutually attraft” one another at near 


« Diſtances, &c. &c. (6). 
ow pray inform me ingenuouſly, why you 
poſe ſuch a- Vacuum and an univerſal 
ptineſt throughout luxuriant Nature. 
Pr For many Reaſons, but particularly on 
Account of the regular and unretarded Motions: 


of the Planets, both primary and ſecondary, in 


| 22 ſeveral Orbits; ſince, notwithſtandin 


have a compound Motion, their period 
. Revolutions are always performed in 
exactly the ſame Space of Time, which muſt 


be a Proof that they move in a Space where 
there is no Medium of any Kind to diſturb, 


obſtruct, or retard thejr Motions. | 
— — 
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Befides, | 


LES 
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Beſides, an univerſal Vacuum is abſolutely 
neceſſaty to conſerve that conſtant and un- 
decaying Motion which we obſerve among 
the Planetary Bodies; for be the elaſtic Me- 
dium ever ſo rare and fine, it muſt reſiſt in 
ſome Degree, which in length of time would 
become ſenſible; whereas the Motions of the 
Planets have continued the fame, without the 
leaſt Alteration, ever ſince the firſt Commence- 
ment of Aſtronomy; conſequently, there muſt 
neceſſarily be a Vacuum, by which means, and 
the Force of a mutual Attraction, a gravitating 
Tendency of Bodies towards each other is 
accounted for in a rational and ſatisfactory 
Manner. What confirms the Truth of theſe 
Things, ſo as to put them paſt. Diſpute, is, 
that they are demonſtrably proved by Sir Iſaac 
Newton's mathematical reaſoning in his Prin- 
cipia : Had he not been fully perſuaded of the 
Truth and Certainty of aj celeſtial Vacuum, 
can it be reaſonable to ſuppoſe he would ever 
have undertaken and executed ſuch a Work as 
kis Principia ? Ys | 

What indefatigable Pains, as well as fixed © 
Reſolution, muſt it require to go through ſuch 
a Number of operoſe Calculations, in order to 
obtain the many uſeful Theorems contained 
therein? And, as was obſerved above, what 
muſt neceſſarily prove the Truth of the 
Opinion, is, that the general Phenomena, 
which are obſerved to prevail throughout Na- 
ture, are ſolved by theſe twe Principles, vis. 


thoſe ' 
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thoſe of an univerſal Vacuum and a mutual 
Attraction oi Bodies, ven to a mathematical 
Demonſtration.— ls not this Conſideration 
alone a fuffigient Proof of the Truth of the 
Aſſertion? | 
A By no means: For as the Rev. Mr. Jones 
very juſtly obſerves on the fame, * Tis equal 
«© tothe Mathematician, whether his firſt Prin- 
«- ciples are only imaginary. and hypothetical, 
% or whether they are real; the Operation will 
* go on as ſmoothly, and che Concluſion come 
. ©. out as reatlily in the one Caſe as in the other; 
«. and if hy tical; and. real.. Forces will 
«. equally d Matter for an Aſtronomer to 
«« work upon, We may, appeal to the Judgment 
« of any iaganuous Man, — . verſed in 
% mathematical Studies, whether the Pheno- 
«« mena above mentioned, i. e. whether a mu- 
« tua} gravitating Tendency of Bodies towards 
« each}, other may not aziſe from a Preſſure 
4% Helau ag well as from an Attraction before, 
* and whether Sir Iſaac's geometrical reaſoning. 
«« will not be- as concluſive in the one Caſe as 
in the other“ (a), Page g2, of his Natural 
Philoſophy « or at p. 369, ſeck. 156, of the 
BEſlays: 
: | "(aj E mple, Let & be num, i F — 
— gr b FIG EIT apo 785 o 
will z de to . Conſequenti it will be the ſame if x be pat for 
A Vacuum, 7 "for AttraQtion, and = the nn * for 


they x i199; 1h io , an . ; ws 


"i 


| ( 6x ) 
If then it cannot be determined by mathe- 
matical Rexſoning; whorter an umvrrt Phe 
num exiſts in the celeſtial Regions, or whethor 


an abfolute Vacuum; in order thetefoe to 
ſucceed in out Enquiries, we tut” have 18 


courfe to Reaſon, Argianent; EAN. Karr” 
Obſervation. | 
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Fire the Cauſe of Mocionc--Lws' 4. 
2 by Jalling Bodier. - rejuark 


, a Perferati 
SIP 1th. —0 7 If the nds 


-—Canſe of Tide 


* BN it 1 tbh be rege 
to obſerye again, firſt, that Matter 
according to 4¹¹ Philoſophers is 

inactive and quite motionleſs, 
* no Affections, Qualities, ot Properties 
peculiar to itſelf, but is entirely pifſive.” Ser 
condly, that fince the World appears replete 
or full, as it were, of Motion, it muſt nece(s 
ſarily proceed from ſbine active Principle or 
Cauſe. But, it feems, no active Principle was 
known beyond that of the o mmon Air or 
12 Atmoſphere, 


Fd 
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Atmoſphere, till another much more active 
was happily diſcovered by means of the elec- 
trical Apparatus, and in Form of Fire, that 
allowed active Principle and Cauſe of Motion ; 
which Fire, on the ſtricteſt Examination, is 
found to be the ſelf ſame with that of Light- 
ning (a); and by what appears from the niceſt 
Obſervations is every where diſperſed. Quære, 
which then ſeems moſt conſiſtent and rational, 
an univerſal Vacuum throughout the celeſtial 
Regions, and a mutual Attraction of Bodies, 
notwithſtanding their component Parts are 
inert; or whether an univerſal Plenum of the 
elaſtic ave Principle, and an impelling Force; 
that is, whether a Vacuum and an interior 
Attraction between Bodies, or whether a Ple- 
num. and an exterior Preſſure from beyond 
them? * 

But n of our „ Phyſiconechanical 
Experiments, there are others of a more phyſical 
Nature, which point out a Motion of the æthe- 
real Matter where it is ſeldom obſerved, altho” 
it be inceſſantly, deſcending from the upper 
Regions, and paſſing through ſuch Iron Bars 
as are particularly deſctibed i in the Eſſays, page 
78, 406, and 422. 

There are beſides thoſe, Rill other natural 
Appearances whereby ſuch a Deſcent of an 
active Agent is diſcovered to be La gd 


W 1 
— — „ _ _ 3 — — 4 


(a) Savidy Gat the cleQrical Fire is mac more ASS the 
Fire of Ligutning. | 
paſing 
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paſſing down from the- upper Regions to the 
rth, which are rendered plain and obvious; 
particularly, when we enquire concerning that 
Law or Degree of Proportion of the Accelera- 
tions obſerved by falling Bodies; which Law, 
though it has not-hitherto been ſo much con- 
fidered as ſome others, is yet ſufficient to cons 
duct us to many very uſeful and remarkabl 
Truths, . eſpecially, when we conſider the Ef. 
fects of the above mentioned electrical Philo- 
ſophy. —T— ĩͤ 
> 5 What is the Law that is obſerved by fall · 
ing Bodies, for I have almoſt forgotten it? 
A. Firſt, their Acceleration is, as the In- 
creaſe of the Times or Moments taken up from 
the Beginning of their Fall, in an arithmetical 
Progreſſion of the moſt ſimple Series, vix. 
o, 1, 2, 3, 4, &c. whoſe Exceſs and common 
Difference is one, and for that Reaſon their 
Squares increaſe according to the odd, 7. e. the 
uneven Numbers, 1, 3 5. 7. Cc. See che 
Eſſays, p. 406. Secondly, Bodies are obſerved 
to deſcend about the Space of 16 Feet in the 
firſt Second of Lime from the Beginning, of | 
their Fall; therefote ſince fixteen Feet and an 
Half are one Perch or Pole, and 320 Poles are 
one Mile, I ſhall c 16 Feet @ Pale, and then 
330 of thoſe Poles will alſo be one Mile. 
—- The above mentioned Numbers and the 
Acceleration .of falling Bodies will be more 
eaſily underſtood if committed to Writing, as 
» 13 75 UB 


in the following Tablet. 
4 | Sec. 
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| wards, are always the' 
of the Number of Seconds 
| 1 from che Reginning | of the 

Fall. 


0 15 


he firſt of the thrte Cov 
Jomns in the Margin exhi> 


1 bits the deconds of Time. a 


The next Column are th 


Squares of thoſe Seconds. 


The third Column cons 
| fains the Differences of the | 


The Sum of thoſe "Dice: 
ences or odd Numbers, 15 


» 6» 7, &c, counting u 
care 


ur 


i - 


The zum of the 2 gk! is 4 che square of 2. 
The Sum of the 3 
The Sum of the 4 3ſt is 18 — = the Square of 4. 
The Sum of the 5 firſt is 25 = the Square of f. 


. The ſame of the reſt, be there ever ſo many. 


A 


Method ſo conciſe, and ſo very 
diſcover the Time in which a falling Body 


firſt is 9 = the Square of 3. 


97 


deſ cribs 


CY 
deſcribe any _ 3 exeiteck iy Curt 
ofity to enquife, ho long Time æ Body 
Hl to defcend to the Centre of the Earth 
pong it not to be refiſted by the common 
5 which” Diſtance in round Numbers . 
be called 4000 Miles. 


- þ G v. r 1.0 


since the Number of Poles or Petches con- 
tained in one Mile is 3 30 ſuch Poles, vis: Poles 
of 16 Feet, conſequently the number contained 
in 4666 Miles is 1,320000 Poles, the Square 
Roat of which is 1148,9 = the-nutrtber of ge- 
conds which the deſcending Body would 
require to arrive at the Earth's Centre, 
poling it paſſed through a free and Nu Se 
i. e. = about 19 Minutes. 
Here then are two things worthy of notice: 
Firſt, that although in the firſt Second of time 
its Defcent would be nv more than one Pole, 


yet fo violent is the Impetur ot Cami of the 
Acceletations, that in the laſt Second of time, 
its Deſcent at the fame Rate, would be no leſ: 


man 2295 of ſuch Poles, i. e; almoſt 7 Miles. 
Secoridly, that the ſame Cauſe prevails at every 
articular Point of the Earth's -furface, ſince 
Bodies defcend with _— Celerity and Free- 
dom from every indivfdual part of it, conſee 
quently the Cue of Gravity is 
What a Violence this, which like an impe- 
tuous Torrent thus putſues the. deſcending 


hoy. How unlike is it to the greateſt Porch 


chat | 


would 


oe © >. af 
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that can be employed by human Art; ſince all 
other Forces are conſtantly diminiſhing as ſoon 
begun, whereas the Accelerations of falling 
Bodies towards the Centre of the Earth, are 
always increaſing according to the Square of 
the Times from the Beginning of the Fall? 
This natural Tendency of all Bodies towards 
the Centre of the Earth, at every Point of the 
Surface, ' furniſhes us, not only with the Cauſe 
of Gravity in general, but with the moſt, 
remarkable Deception, with reſpe& to the 
cauſe of the Gravity of our own Bodies; which, 
although we have all the Certainty that is poſ- 
fible, from Reaſon and Experience, as well as 
from falling Bodies, to convince us that the 
Cauſe of our gravitating Tendency towards the 
Centre is an exterior Preſſure; yet that Preſ- 
ſure operates ſo naturally, ſo conſtantly, ſo 
regularly, and fo imperceptibly, on every Part 
and Particle of our Bodies, that it appears to 
us to be a real internal Weight, juſt as if it 
were inherent, and ſeated within us, This de- 
ception is ſo remarkably 'prevalent, and the 
Senſe is. ſo deluded, that we cannot poſſibly 
evercome the. Fallacy.—Since then we are ſure 
to err and be miſguided by the Evidence of 
Senſe, the only ſure Method to conduct us te 
Truth is, to conſult the more unerring Teſti- 
mony of our Reaſon, which aſſures us, even to 
2 Demonſtration, that the Cauſe is external. 
B. Of what real Advantage can the Inveſti- 
gation of this Deception be to Philoſophers? 
A. Vak6 


O the Antipoder. 67 


A. Unleſs we were previouſly appriſed of 
fuch a. Deception, we ſhould be unable to 
explain the Doctrine of the Antipodes in a 
5 and ſatis factory Manner. 

B. How does the Diſcovery of that Decep- 
tion enable Perſons to explain it? 

A. By informing them that fo Jong us ar they 
can ſtand or fit upright, ſo long the E : 
beneath them; and thus the Boctrine d the 
2 odes is eaſily and naturally explain d there 

by. ZEledtical hiloſophers 8 and all 
others, may now very juſtly admire, that the 
Cauſe of Gravity was not known before. 

From the Confideration' of falling Bodies, 
we are furniſhed with a Variety of uſeful” 
Hints, and many Concluſions may be Nr 
deduced from them. | 

Firſt, That although the Figure of the 
| Earth' is a Sphere or Ball, yet Bodies have 
the ſame Inclimation or Propenfity to deſcend 
towards the Centre from every individual Part 
of it: This is an undoubted Proof that the 
Cauſe or accelerating Force is general. . 1 

Serondly, From theſe Conſiderations it 4 
evidently follows, that it is an exterior Ferne 
or powerful Preſſure, inceſſantly impelling the 
deſcending Body towards the Centre. 23 
Hence the Earth, neceſſarily as it Were, Puts 
on that ſpherical Form. 

" Thirdly; The Doctrine of the Antipodes will 
al ſo be illuſtrated by conſidering the Phenomena' 
of falling Bodies. And as all Bodies have a 
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netural T deny ares the Centre of the. 
Earth from every Partof Zurfaes, this con- 
fideration will ſerve to leſſen what is held by 
many 48: one of the greateſt Paradoxes in 
Nature, namely, that eve appear Point of 
2, Sphere or Globe: (haul, permoſt to 
the Inhabitants, where ever , as — This. 
Paradox is likewiſe ſolved b conſidering, that 
Bodies appear, when ewes — as che 
Retina of the Eye is poſited; for if we view an 
N with the Eye inverted, the OhjcR, for 
that Reaſon, appears W e 1 if a Picture, Cs, 
Fc. be ſet Bottom ypwards, viewed with 
the Eye inverred, the Picture then a pears. 
ered ;. conſequently, fo long as we ſtand or fit 
upright (the lower part of the Retina Doing, 
has neareſt the Earth) ſo long the Earth wi 
appear beneath us: ſince according io the 
Poſition of the Eye, lo Objects neceſſarily 
| ar. 
1 From the Premiſes ariſeth, per- 
haps, as great a Paradox as the former, which 
is this. Mere we to ſuppoſe à Perforation quite 
through the Globe of the Earth, and that pace. 
were free and clear from a reſiſting Medium, in 
the Space of 19 Minutes a falling Bady would, 
arrive at the Centre of it, viz. 4000 Miles, 
nearly; at which Place it would meet. with 
ſuck a gun 61 as it had overcome but juſt 
before, which, though checked in its Career, 
muſt {till co aktinue its rectilinear or right-liged. 
Courſe, would, after it had paſſed the W 
* 


E 


„ as * were moving ſrc, * 1 
aa mote and more retatded, till it A Aula we 4 
the Antipodes, at which time the motion uν9 
be ſpent and quite at an end: after whieh,' it 
would begin again to deſcend towards the Cen- 
tre as at firſt, and the whole Proceſs be repeated: 
Thus it woald continue to vibtate as à ea 
Pendulum, whofe Point of Suſpenſton was th 


Centre of the Earth, and the obnioft Rxcerit bf. © 
its Oſciltation at Parts of the Sut fact diametria 
cally oppoſite; that ts, at thoſe Parts of the 


Earth where the Inhaditants were 88 
to each other. | 


It is well known to every Aſtronomer, that 
by Reaſon of the diurnal Rotation of the Earth, 
ill Inhabitants at the Equator, who are Anti- 
podes to each other, necefſarify change Places' 


every twelve Hours; that patt of the Heavens 
which is the Zenith to rhe one, is, twelve hours 


after, the Zenith to the other. 


Amongſt a variety of Indications that applart | 
to point out an univerſal Plenum, the moſt 
promiſing one is, that of falling Bodies; for 


from thence we are furniſlied with ſuffleĩent 
Data to proceed in ttrarcly other Enquiries: 

By the Afiſtance of that Phenomenon, the 
Univerfality ef the ſubtile Fluid is clearly ana' 
rationally pointed out, as Hkewiſe, that it is 


exceeding 5 elaſtic, and acts by e on the 


Earth, anch all N 1 2 


| From 


| 
| 
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From the above Conſideration of ſuch an 
univerſal exterior Preſſure on every part of the 
Earth, electrical Philoſophers ſometimes take. 
the liberty to query, whether the Cauſe of ſuch. 
an, univerſal Preſſure had any Share in the firſt 
Formation of the Earth; ſince, if it had not at 
firſt been ſo uniform, but of any multiform 
Figure, ſuch a violent univerſal Prefſure would 
neceſſarily cauſe it to put on the globular form 
in which it now appears: Or had all the 
Aſſemblage of the Parts and Particles of Mat- 
ter of which the Earth is compoſed been ever 
ſo wide aſunder at the firſt, ſuch an univerfal 
Preſſure would naturally oloſe the Parts, and 
cauſe them to unite in a Sphere: However, 
ſuch a violent Preſſure on all parts of the Earth. 
as isexhibited by that truly phyſical Experiment, 
is abundantly ſufficient to account for the Con- 
ſervation of the ſpherical Figure, if not the 
Cauſe of its putting on that Form at firſt. 

The Doctrine of the Antipodes ſeemed a 
downright Contradiction to the Antients, and 
their Conceptions concerning ſuch Inhabitants 
were ſimilar to what might be reaſonably 
expected from Children. 

Dr. Hakewill, in his Declaration of the 
Power and Providence of God in the Govern- 
ment of the World, Book 3d, chap. 8, p. 248, 
when ſpeaking of the Ignorance of the Antients 
relating to their Coſmography, ſays, “ that 
% which to me ſeemeth more ſtrange is, that 
* thoſe two learned Clerks, Lactantius and 

2 en 


Conterning Antipodes. 71 
« Auguſtine, ſhould with that earneſtneſs den 
« the Being of any Antipodes. Their Word 
« are worth the noting,” thereby to ſee their 
Confidence and Eagerneſs in the Mainte- 
i nance of ſo evident a Miſtake. Lactantius 
« faith, What ſhall we think of thoſe who give 
* out there are Antipodes, that walk oppolin 
* to us? Do they ſpeak any thing to the pur 
1% poſe; or is there any ſo blockiſh as to belie 
te there are Men whoſe Feet are higher that 
* their Heads; or that thoſe things there hang,” 
** which, with us, lie upon the Ground; and 
% that Plants and Trees ſpring downwards 7 
t that the Snow, Rain, and Hail fall — 
% upon the Earth; and need any Man to 
* marvel that hanging Gardens are accounted 
among the ſeven Wonders of the World; 
* ſince Philoſophers have made both Fields 
« and Seas, Cities and Mountains, all hanging? 
« —LaC&antius is here ſeconded by Auguſtine, 
« who faith, Their Fable of Antipodes, Men 
% dwelling on the oppoſite Part of the Earth, 
« where the Sun riſes when it ſets to us, hay=. 
ing their Feet oppoſite to ours, is a Matter 
* altogether incredible, and by no means to 
te be believed.” 1 
Zachary, Biſhop of Rome, and Boniface, 
« Biſhop of Mentz, led (as it were) by the 
« Authority of theſe Fathers, went farther 
„ herein, condemning one Virgilius, Biſhop* 
* of Saltzburg, as an Heretic, only for wor, 
« that there were Antipodes, But Time a1 
| « Travel, 


che Tides. 
raue „ Gith Dr. Hakewill, have dife 


A doubt of the being of a Sun 


Clearneis of this Truth.“ 
What other general Concluſions do elecs, 
15 Philoſophered draw from the Doctrine of 

Bodies? 

. Tha there is an univerſe] and a violeas 
an the Surface of the Earth. That tha 
en neceſſarily be uniyerſal, fince Ho- 
ual Freedom from every part of 
W me ON the ſame cauſe is every, 
moons pocket and muſt neceſſarily produce the, 
ct. This, therefore, they conclude to 
the phyſical Cauſe of the mutual gravitating 

Peadency. of all Bodies towards each other, 
and towards; the Centre of. the Earth. 

: B, According to this Doctrine, all things that 
have 3 been accounted for by Attraction, 
you attribute to Preſſure, or to Pulſion; but L 
am perſuaded. you will find yourſelf miſtaken, 

particularly, i in.one Thing that I ſhall mention, 
which is, the Doctrine of the Tides, or the Flux 
and Reflux of the Waters of the Sea, particu», 
larly the former, which ſurely. can never be, 


—— for by an univerſal Preſſure: It 


wopld ſeem very ſtrange indeed, if an univerſal 
Ereſſure on the Surface of the Sea ſhould caule, 


it to riſe in Tides. 
4. 1 3 ſo thor conſidered aud 2 


mined the Doctrine o Hung Bodies, and an 


univerſal 


the contrary ſo evidently, that we 


e Firmament, as of the experimental 


of the Tides. x 
univerſal Preffure on the Surface of: Perth, 
that I can venttire to ſay, if there ay cn 
ching that was'uſually attributed co ft 
I: cannot now be more rationalfy acroumted 

by means of an unfverfal Preffürt, I ſhall 
that one thing alone fufficient ti overs 
Niro ths Doctrine which I have L 
an univerſał Plenum throughout the 
Syſtem, and will readily give it LA 
the Pocttine of the Tides, I mutt o E netter 
considered them ſo fur as to attempt a; 
of thetn; however, were Ito undettake it; 
am perfuadet, 1 could accoant” for theth;- 
means bf an univerſal Preſſure or Pulft6ns itt 
much more rativnal and ſatisfactory Manne 
than 'ever it wes. potfible to be done by Bt 
traction. | 1 £2945 | 
F. Methihks 1 fhould be ald of your fr 
— Explanation of your Sentinmems upon thi 
Su ect. 29 
bo In order thereto, muſt premiſe two 


Things hy wax of Lemma. Firſt, the Uhivets 


faliry of Ether, ur fubtile ediumn. Secondly 

dat the Tides ate infuencet by thee | 

of the Moon. . p IST 35 þ 16 
Mo Ft to oy Vnierkly y of 2 5 t 

a iently evident 

nid; above on che Doarine of faffing b Bock 
Srconay, As to the ge nerul · A fr 

the TI, or Riſin 1 the Oceatt being 

influenced by the Moon, "hae too 


Eno to be diſpute. + $3 89044 an; 10 nn 
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* Of the Tides. 


In the annexed Figure, let A, B, C, D,.r 
EIn utmoſt Bounds of the ſolar Syſte by 
4, G, c, d, e, f, the Surface of the Earth; 
its, Centre; and M, the Body of the Moon.“ 
If then the Surface of the Globe was covered 
with Waters, it would, be equally compreſſed 
eg all Sides, and no Tide would happen were 
not ſome, large Body, near, to it; but by means 
f the Interpoſition of the Body of the Moon, 
e ſame equal Preflure muſt be interrupted at 
at part of the Earth at 4, which is neareſt to 
M, and it would there be the leaſt preſſed; 
_ epnſequently the Ag Waters would natu- 
Bll flow to the part a, that is to & a, i, higheſt 
at 4. It is mi nifeſt, that in this caſe there 
would be but one Tide at any particular Place 
every 24 Hours nearly, ſince the ſame Protu- 
herance or Swell of the yielding Waters would 
accompany. the Moon all round the Earth, and 
would then be exact and regular, and not inter- 
rupted,: as. it now, is by the Land, by Capes, 
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uud Promontaries, S. 10 YE” 9 11+ 
„But as there, are two Tides inſtead of one, 
ſo no one 8 of their being cauſed by the 
Influence of the two Luminaries ; but the 
greateſt Difficulty appears to be the following, 
. that .notwithſtanding their Poſition and 
Bilance from each other, which though con- 
tiqually, varying, yet the Difference of the two 
Tides, relating to Time is nearly equal; this, 
however, is a Difficulty common to all Theo- 
ries of the Tides: But as I, obſerved, I had 
ee 
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Method to account for the Cauſe of Gravity. 83 
B. I ſhould be exceedingly well pleaſed with 
a Recapirolation of that Theory; for indeed; 
| fay the Truth, I have forgotten it. 
A. I ſhall think no Recapitulation trouble- 
ſome that can contribute towards your Im- 
provement; and the rather, becauſe it will be 
neceſſary in the preſent Caſe to obtain a clear 
Idea of our Sun and Syſtem before the Nature 
and Office of the reſt of them can be pointed 
out; but of that Recapitulation farther o 
when come to treat of the Caufe of Gravity 
c W 
| . Of all your fundamental Principles; 
| none is ſo ſtrenuvuſly oppoſed as the very firſt}, 
chat of an univerſal Plenum. If fuch a Prin- 1 
F ciple be but mentioned, it is ſure to be re- 
fl jected as fabulous. vom "sf 
The Maintainers of the eſtabliſhed Philoſo- 
phy affirm, that were there not an univerſal 
Vacuum, there could be no ſuch thing as Mo- 
tion; for ſuppoſing an univerfal Plenum, in- 
ſtead of an undecaying Motion of the Plane 
tary Bodies, it muſt be abſolutely impoſſible 
for them to move at all, unleſs two Bodies could 
Jexiſt in one and the fame identical Space, which 
Mis allowed to be the greateſt Abſurditix. 
A4. In Anſwer to this grand Objection, 1 
mall cite a Paſſage from that celebrated Writer, 
Ihe Rev. Mr. Jones, frequently mentioned in 
my Eſſays, who having in the 4th chap. of the 
iſt book, p. 29, of his Effay on the firſt Prin- 
ciples of Natural —_—— been * of 
| g 
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84 When a Ship Sails before the Wind, what 7 
e Vis inertie, proceeds in the former Part of 
his 5th chap. p. 39, in the following Manner, 
% Thus much; I think, may ſuffice to ſhew, 


a'a na a „ 6 


a a'sa a 6's «an as 6.” 
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that the celebrated, Demonſtration of a Va- 


cuum has ſet out wrong. It will be as eaſy 


to prove, even waving all that has been ſaid 
on the Vis inertia, that it has concluded 


wrong; if the relation between à moving body 


anda reſting medium be rightly underſtood.” 
„% When a Pendulum is made to ſwing in 


Air, Water, or Mercury, the Reſiſtance it 
meets with is greater, as.the: Medium is 
denſer ; And as a Plenum of Æther, ſuch as 
the mechanical Philoſophy requires, would 
be more denſe than any other Fluid, its 
Reſiſtance, they ſay, muſt, be greater: No 
Motion could poſſibly continue in it. But 
then as Motion is obſerved to continue in the 
Heavens, without any /en/ible Diminution, 
there can be no Reſiſtance in the heayenl 
Spaces, and conſequently no Matter of ſuffi- 
cient Denſity to occaſion it. ; 

„% This was Sir lſaac Newton's Way of 
computing Reſiſtances, and the Uſe he made 
of them when computed. That we may ſee 


whether this Doctrine agrees with Experi- 
ence, let us ſuppoſe a Ship, with its Sails 


ſpread, to be in Motion before the Wind ; 
every body muſt allow me, that if the Wind 
were to keep its Direction, and the. ſhip to 


have an open Sea, it would go quite round 


the Globe; and for the ſame Reaſon that it 
makes 
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c makes « one Revolution it wool make ano- 
© ther, and ſo on aff innitun. Ate we 0 ſay, 
that the Air, in 'which it moves, is an u. 
« jſting Medium? We ought to ſay this, if 
the enwvnſtragod above mentioned realty 
© is what it pretends to be. Bt the Truth is, 
* a Medium may, in its Nature, be a reſiſting 
one, and yet, in in fact, g ive no ſuch Reſiſtance,” 
as ſhall be anyFaipeditacnt to a Body moving 
in lit. For let any Perſon tell me, howimuch 
Refiſtance the ſhip receives from the Ait in 
* this Caſe ? The Anſwer muſt be lefs than 
none: The Reſiſtance here is a negative 
8 Quantity and the ſhip is o far from ng 
* its Motion, that it is continually receiving * 
as it paſſes throu h the Air; yet it would be 
* falfe to affirm of Air in general, that it is not 
a reſiſting Medium. As to the Vuter the 
* ſhip Tails upon, this being not the Cut of 

its Motion, will | ſerve to retard it: But as 

the continued Impulſe of the Air behind, is 
ſupetior to the Sum of all 1 Re- 
* {iftances, iſt; of the Air before, zdly, of the 
* Water the ſhip fails upon, and diy, of the 
© Cauſe of Gravity which is eontinually. acting 
upon it; the Motion will continue breit 
a fanding 1 theſe Impediments,” 441112 11161 
Were it to be laid down as a general Rule 


from this particular Inſtance that Vater ro- 


fiſts Motion, but Hir does not; neither will 

this coincide with Experience. A Cork, or 

g any Scher 6 Kgbe: Body, thrown upon tho 
M Zz Stream 


86 When a Fluid i the Cauſe of Motion, 


tied off with it; and as it is common fot a 


f « the Air did in the other: And thus 1. will 


. © tity of Matter great or ſmall,” 


0 gtream of a Sluice or F laadgate, will be - 


conſiderable Part of the Water to return 
<again upon the ſtream in a Curve, if it pe 
© obſtructed. by the Banks, or have but 4 naxr- 
© row Outlet, the Cork may come about with 
it, and compleat its Revolutions, ſo long as 
the Cauſe continues to act upon it. The Wa- 
< ter gives no more Reſiſtance in this Caſe, than 


* happen univerſally, that every Fluid, where it 
* is the Cauſe of Motion, will not be found in 
that Caſe to give any Re/fftence, be its Quap- 


We ate now prepared fo return to "the 
Pendulum. If it vibrates in Air, the Air will 
© retard its Motion; and there is a good. Rea- 
ſon why it fnould do ſo, for Air is nqt the 
Cauſe of its Motion. If in Mater, neither is 
* that the Cauſe: of its Motion ; and it will give 

*.a greater Reſiſtance to it. in proportion to its 

Quantity of Matter; that is, in Fin 
to the Action of Gravity upon it. If in ic - 
ſiluer, it. will meet with a ſtill greater Reſiſt- 
dance, for the ſame Reaſons. But if there be 
any elementary Ather,. acting as the natural 
«. Cauſe of Gravity in Bodies; is is juſt as apſurd, 
* to ſearch for the Reſiſtance of /uch a Fluid 
from the Motion of a falling Body; as for Fat 
of the Air, from the Motion of a ſhip. t 
© fails by it; or for that of Water, from 
Motion of Bodies carried down by a _ 
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It can never be the Caufe of Refifance. 87 
« of it. If one Philoſopher may conclude; that 


* Gravity cannot be. owing to an 
* Fluid, becauſe he has found that this Fluid 
does not i a gravitating Body ; may not 
* anather demonſtrate with equal Truth, that 
* a ſhip cannot fail by the Action of the Air 
upon it, becauſe he finds, from the niceſt 
* Obſetvations, that the Air does not deprive it 
of its Motion.” | 55 | 

« Whether the learned will conſider of theſe 
* Things, I cannot pretend to judge; in Time 
© perhaps they may: But for a while, I pre- 
* ſume, he that ventures to interpofe, muſt be 
* content to let the Reproach fall upon bimſelf. 
There was a Time when Men had given up 
their Underſtandings to the Logic: of the 
Schools (a) and the Quirks of Ariſtotle 3 and 


wy 
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(a) ** I will give a 1 of their Manner pertinent to the 
Subject we are upon. It is a Lies Demonffration of u Varun, 
extracted from Lib. 4. c. 5. of Ariſtotle's Phyſics. 'F there be 
© no Vacuum, there can be Loco Motion For a Space 
cannot receive any thing into it ; if it did, there would br two | 
© in the ſame e an AT of his Commen- 
* tators pat it thus —— Probatur Aſſumptio; quia Cons | 
k n vel inani Spatio excipitur, Nel dag i inandi, 
* habetur Propoſitum: Si pleno, ſequitur duo Corpora ſefe per- 
* Meare, —— The Aſſumption is thus proved; beeauſe a Body that 
* changes its Place is received either into a Space full of Matter, or 
into one that iz empty: I into an empty Space, the Point is proved; 
* if inte a full Space, then it follows that two Bodies muff penetrate 
* one another's Dimenfſons, And Arittotle tells us of one Meliſſus, 
* an antient Sophiſt, who being reduced to the laſt Extremity | 
* by the Force of this miſerable Argument, and determined not to 
admit a Vacuam, denied the Reality of Motion, and held the 
* Univerſe to be immoveable. Had this Philoſopher trutted to 
* woe 


1 


88 Experiment of the Bullet in a Bottle of Water. 


© woe to the. Man who dared to publiſh a 


« Suſpicion, againſt them. That Faſhion is 
© now exploded, and we are all enſlaved 
to the Pretences of a mathematic Certainty. 
But if the Doctrine of a Vacuum is really 
« weak and without. Foundation, this Faſhion 

will have its Period like, the former, and. 
we ſhall. be. reſtored again to the Enjoy- 
© ment of our ES HS N and Li- 


8 berties- As- 


Thus you may ſee how even many ingenious 
and learned Men delude themſelves, by em- 
bracing the miſtaken and fallacious Arguments. 
of, others waſhout No he them. if 
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iments inſtead of Logic * ight have ſilenced his Adver- 
6 Fr mm with very little 4 — e. For if a Bullet be put into a” 
Bottle quite full of Water, and cloſe ſtopt down, we have a 
C . lled with an incomprefible Flyid; "hich conſtitutes as 
good a Plenum as need be defired ; yet upon inverting the Bottle, 
we find the Bullet can move from the Top to the Bottom, or from 
done Side to the other, as freely as if the Bottle were empty .—, 
© Does i it move into an empty Spaxe, or into a full one Why 
* truly into neither ; for the Bullet and the Fluid change Places 
with one another, ſo that the Motion is not n W 


eee is . full of . by 


** 


* a a 


\ "DIALOGUE 


Of the Pneuma.-Of two eleftrical AEthers. 
Te Manner in which the gilded Phial 
or the gilded Saſh-pane is charged, and 
of Poſitive and Negative Electricity.— 
The Leyden Experiment inveſtigated. 


B. XN HAT am I next to conſider? 
FWI Ai. One Thing more ſeems ne- 
EK x ceflary to be known by every elec- 

trical Philoſopher, in order to ren- 

der Experiments more clear and intelligible ; 
which is, that in a Variety of of Experiments, 
there are Effects that ſeem as widely different 
from what are obſerved in common, as if they 
roceeded from two different Agents: Proba- 
bly, the Effects ate different Phenomena pro- 
duced by the ſame Agent, acting in different 

Forms; ſince they ſeem not independent of each 

other, but co- exiſtent: The one Part appears 

from the Effects to be much more ſubtile and 
active than the other: The one ſeems incapa- 
ble of penetrating a Glaſs Body while replete 
with Air: The other pervades it at the fame 

Time with the greateſt Freedom, acting on 

{mall Bodies within fide of the Glaſs as if 

nothing 


90 0 Pneuna. 


nothing were between them: The more ſubtile 
active Part, called Pneuma, or Spirit of Æther, 
is an Apellation borrowed from the renowned 
Lord Bacon, as you will find in the 6th chap. 
of my Eſſays, Where that great Author treats 
at large of Spirits and Pneumaticals. In that, 
and the chapter following, are many Experi- 
ments which illuſtrate and confirm the Exiſt- 
ence and Reality of ſuch an active Pneuma or 
Spirit; the Knowledge of which is another 


valuable gaiding Clue, not only to the 


Solution of many electrical Experiments, but 
to other abſtrufe Phenomena of Nature, which 
are otherwiſe inexplicable; and therefore well 
worthy of our Inveſtigation. — By having no 
Regard to ſuch a Pneuma, or Spirit of Ether, 
many Electricians, from Obſervations and Ap- 
pearances of the like nature, have been of Opi- 
nion that there were really two different and 
diſtin& electrical Fluids, as appears from Dr. 
Prieftly's Hiſtory.—“ It had hitherto,” he ſays, 
& been univerſally ſuppoſed, that all the Phe- 
© nomena of Electricity were produced by the 
« Action of one electrical Fluid.” Mr. Du Fay 
however imagined he had diſcovered another 
electrical Fluid, diſtin&t from that of Clas, 
and peculiar to that of Reſin, &c. and thought 


that it was quite independent of the other, and 


that their Operations were never combined. 
Mr. Symmer exhibits a Variety of curious Ex- 
| Ui vey relating to the ſame Subject, and in- 
ers from them the probable Exiſtence of two 
| electrical 
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I 
electrical Fluids; not independent, but always 
co- exiſtent, and counteracting one another. 
The Abbé Nollet ſeems not to be of the opi- 
nion that two ſuch ÆEthers exiſt, but maintains 
two contrary Currents of the ſame Fluid conti- 
nued; and (to uſe his own terms) concludes, 


that a fimultaneous Effluence and Afuence of a fluid 


Matter, extremely ſubtile, conflitutes Eledricity. 

Is not the Opinion of two different ſubtile 
Mediums or Æthers like ſtraying too wide from 
ſimple Nature, and conſequently too unphilo- 
ſophical to be admitted ? Does not ſuch an uni- 
verſal ſubtile Æther and a Pneuma, as we have 
diſcovered, ſeem abundantly ſufficient to ſolve 
the Phenomena; particularly, when we conſider 
it as endued with various Affections, Qualities, 
and Properties, acting in different Capacities, 
Conditions, and Forms? This Doctrine is 
likewiſe agreeable to Sir Jaac Newton's firſt 
Rule of reaſoning in Philoſophy, viz. Ve muſt 
admit no more Cauſes of Natural Things than what 
are true and ſufficient to explain their Appear- 
ances; Nature being pleaſed with Simplicity, and 
affetts not the Pomp of ſuperfluous Cauſes. | 

I ſay, do not two ſuch univerſal ſubtile Me- 
diums look too much unlike fimple Nature to 
be admitted? Is it not more rational to ſuppoſe, 
that what are thought to be the Effects of ano- 
ther electrical Fluid, are produced by ſo many 
Appendants, as it were, and, in fact, nothing 
more than, as before obſerved, the ſame Agent 
acting in different — different F 2 
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and Modes, ans; in different Circumſtances?— 
What we term Poſitive and Negative Electri- 
city is by no means a ſufficient Proof of two 
electrical Fluids, they ſeem only different Modes 
of the ſame univerſal Agent. 

B. I cannot ſay I am very well acquainted 
with the Term Negative Electricity: I ſhould 
therefore be glad to be better — con- 
cerning it. 

A. To render it as plain and obvious as by 
able, I ſhall be here obliged, for more Reaſons 
than one, to tranſcribe the greateſt part of the 
11th chap. of my Eſſays, part the iſt; where 

ou will find the manner that the Saſh-pane, 
and the Glaſs Receiver or Leyden Phial are 
charged; which will help to convey an Idea of 
what is meant by Negative . and is 
as follows. 

« Firſt, Let A and B repreſent two Perſons, 
and let A be electriſed on the Relin-cake, while 
B is only on the Floor.” | 

« Secondly, Let a Saſh- pane properly gilded on 
both fides be held between them with its Plane 
in a perpendicular poſition, and the Edge of it 
towards each Perſon, that ſo the two Sides of the 
Pane may the more eaſily be viewed at once,” 

_ «« Thirdly, If each Perſon approach a different 
furface of the Pane with a Finger at nearly equal 
Diſtances, when they are about Half an Inch 
from the ſurface, a Spark will dart from the 
Finger of each to the Glaſs. This is performed 
ſo inſtantaneouſly, as to appear but one ſingle 

Spark, 
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Spark, i. e. from the clefriſed Fi inger of A, 
thro the thin Glaſs, to the unelectriſed Finger 
of Z; but the effect ſhews the contrary: For was 
that the cafe, the Pane would not be affected 
thereby, whereas a few of theſe Operations 
charge it. It will as plainly appear that the Phial 
is charged the fame way. For if a Phial be ſet 
on an electric Cake, and A and B approach it 
with their Fingers, the one near the Cork- wire, 
and the other near the Coating, when they are 
at the proper Diſtance, Sparks will dart from 
each Finger at the ſame Inſtant, and the Phial 
will be charged as the Pane was before.” | 
«© But what is moſt remarkable is, that tho? 
it be found neceſſary to electriſe both ſides of 
the Pane or Phial before it will produce the 
deſired Effect; yet if both ſides were electriſed 
from the Machine, or from true different Ma- 
chines, it is of no more effect than if only one 
fide of it was electriſed. 
The moſt commodious Way of managin 
the Phial is to take it in the Hand, for by that 
means the Experiments will be more eaſily 
made, 2 the Effects more viſible, than when 
it h on the Prime Conductor; and conſe- 
quently pes be explained in a/ more eaſy and 
familiar manner: For A being elecrited, his 
Hand which holds the Phial is, with regard to 
the Phial, the Prime Conductor, not only when 
he holds it by the Cork-wire, and by that 
means eleQriſes the Inſide; but if, inſtead of 
that he holds i it by * Coating, that ny will 
3 be 
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be electriſed. —Firſt then, if he take it is the 
Cork-wire, it will be in the ſame hah hy as 
the gilded Saſh-pane was, when A laid a Fin- 
er on one fide only ; that is, fince he will not 
be convulſed by bringing his other Hand to the 
Coating; but if he remove that Hand from the 
Coating, and B on the Floor lay on his Hand 
or Finger on the Coating, it will ſoon be ſuf- 
ficiently charged; for if after that A lay his 
Finger to it again, he will then be ſhocked as 
"uſual. — The ſame Effect will follow, if inſtead 
of holding the Phial by the Wire, he take it 
by the Coating, and hold it ever ſo long in his 
Hand, the Coating only will be electriſed; for 
if after that he bring his Finger to the Wire, 
he feels nothing; but if B, ſtanding on the 
Floor, lay on his Finger, the Phial is then ve 
ſoon compleatly charged; for if A put his Fin- 
ger to it again, he is then convulſed. So that 
in either caſe, the Phial, according to Dr. 
Franklin, was electriſed plus and minus, i. e. 
firſt, when A held it by the Cork-wire, the 
Inſide was electriſed plus, and the Coating mi- 
nus; and ſecondly, when he graſped it by the 
Coating, that was electriſed plus, and the In- 
fide minus, or in a State of Want: In either 
caſe the Phial could never be charged, till the 
other ſurface of it was furniſhed from the Hand 
of B on the Floor.” 
« In like manner if B on the Floor takes the 
Phial into his Hand, either by the Cork-wire 
or by the Coating, the ſame effects will : 


A Recapitulation. | 98 


If by the Coating, the Inſide will be electriſed 
if A lay a Finger on the Wire;' for after this B 
will receive the Shock, if he bring his other 
Hand to the Wire: And the ſame Effect will 
be produced, if inſtead of his holding it by'the 
Coating, he ſhould hold it by the Wire; for 
then A electriſes the Coating, by laying his 
Finger on that.” | 
Hence the ſimilarity of the Phial and gilded 
Saſh-pane; from either of which a Phenome- 
non is exhibited, which perhaps was hardly 
thought of before, namely, that when the glaſs 
Receiver is e charged, one Side of it is 
actually electriſed immediately from the Earth, 
thro' the Chain or other non- electrical Body 
communicating with it ——ls not this a plain 
Intimation, that the electrical Fluid which is 
produced from the Earth is in a Negative ſtate, 
ſince that is the ſtate of the Coating of a charged 
Phial, viz. that Side of it which communicates 
with the Earth at the Time of charging it, 
whether it be the Inſide or the. Outſide?” + 
Hence it may be ſafely concluded, that the 
Electricity, as it is called, i. e. the Æther 
which is obtained immediately from the Earth 
or Floor, is in a negative ſtate, which may very 
probably be the natural Cauſe of the Thunder- 
clouds being for the moſt part in ſuch a ſtate; 
as Dr. Franklin obſerved them to be. } 
The 12th and 13th Letters of his 2d Edit, 
contain a particular Account of Electricity, by 
Experiments made with his Iron- rod from the 


Top 
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Top of his Houſe; in moſt of which it was in 
a negative ſtate: Sometimes indeed, though but 
ſeldom, it was, for a ſmall Time, in a poſitive 
Kate. 3 
The Dr. advances what ſeems very rational at 
p- 119, viz. why the Fire of Lightning may be 
Fed to be in a negative ſtate, viz. © When 
* a Portion of Water,” he ſays, is in its 
£ eoemmon denſe ſtate, it will hold no more 
electrical Fire than it has. When the ſame 
Portion of Water is rarefied into Vapour and 
forms a Cloud, it is then capable of receie. 
* ing and abſorbing a much greater Qpoociy ; 
© there is room for each Particle to have an 
© eleqric Atmoſphere.” 

% Thus Water in its rarefied ſtate, or in the 
Form of a Cloud, will be in a negative ſtate of 
Electricity; it will have leſs than its natural 
| © Quantity; that is, leſs than it is capable of 

© attracting and abſorbing in that ſtate.” 


The Manner how the Shock in the Ley» 
den Experiment is generated and 
propagated. 31 
Having carefully advanced thus far, on what 

it is preſumed will be allowed to be ſufficient 

Evidence; ſince there is nothing either ſtrained, 

fictitious, or arbitrary; no other Properties or 

Qualities having been aſcribed to this Ether 

than what are plainly diſcovered and verified in 

= a hw + home © "P ; * its 
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it, moſt of which were foretold by Sir 
Newton many Years ago: Particularly, j 
That it it much like Air in all reſpects, but far 
more ſubtile. See his Letter to Mr. Boyle. Se- 
condly, That it lies hid in the Pores of all 
Bodies, in the manner foretold in the laſt Para- 
graph of his Principia. And almoſt all Expe- 
riments are on his ſide, and loudly proclaim the 
ſame Properties; which are ſo obvious, that 
whoever 1s converſant with them, or will bat 
take the leaſt trouble to inform himſelf. can 
neither miſs finding ſuch a Fluid to exiſt in the 
Pores of Bodies, nor after he has pumped it out 
(a) with the electrical Machine, can eaſily be 
ignorant of its inherent Rarity and Elaſticity.— 
] ſhall endeavour next to inveſtigate the means 
by which that inconceivable Violence is gene- 
rated in the Leyden Experiment, by the ſame 
cautious Method. | | | 
In order to perform ſo difficult a taſk, which 
has hitherto baffled every Attempt, I ſhall here 
colle& ſome Poſitions, which have been already 
proved, and try how far they are capable of 
aſſiſting me in the arduous Undertaking. 
Fir/t, That the conſtituent parts of Æther, 
contained in Bodies, conſiſt of all Degrees of 
Rarity, or rather, all Degrees of Purity; agree- 
able to the Nature of it, as deſcribed by Sir Z/aac 
in his fore-mentioned Letter to Mr. Boyle, 


: 


(a) We know, ſays Dr. Franklin, that the elefrical Fluid is b 
common Matter, becauſe we can pump it out by the Globe og _ 
Tabe. See the 2d Edition of his Letters, page 53» * 


Secondly, 
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. Secondly, That the moſt pure, rare, and ſub- 
tile Part of it, is alſo the moſt elaſtic and active: 
And that this Rule holds equally true in all the 
intermediate Gradations, from the moſt pure 
=therial Part, down to the groſſeſt common Air, 
Thirdly, That the ſubtile Æther contained in 
the Pores of the moſt perfect non- electrical Bo- 
dies, is looſe, free, and fluid, as in Metals, Wa- 
ter, Animals, and green Vegetables, eſpecially 
in the two former; and, in various Caſes, it is 
found, from the ſtrifteſt Obſervations, to move 
freely out, provided it be for an equal Quantity 
of the ſame Fluid to ſucceed it. 
Faourthly, That in all Degrees of Attrition, a 
_ proportionate Degree of Expanſion is exerted, 
at leaſt to a certain Height: And fince the ho- 
mogeneous Particles mutually repel each other, 
and, conſequently, the Maſſes compoſed of 
them; the expanſive Force therefore of the 
pure Air, or Æther, is ſo much ſuperior to the 
expanſive Force of the common Air, that the 
Limits occupied by a Maſs or Aſſemblage of 
the former, ſuch as the Accumulations on 
Bodies when electriſed, muſt conſequently, by 
being ſo much more elaſtic than the latter, 
buoy it up; that is, repel and bear it away from 
the Body on which the Æther is accumulated : 
By this means the Equilibrium is deſtroyed, 
and in the fame Proportion, as the Rarity of 
the Æther within thoſe Limits exceeds that of 
the common Air which ſurrounds it; and, 


conſequently, that thoſe Limits may be con- 
5 | ſidered 


Sk 


fidered as ſimilar to a temporary Vacuum with 
reſpe& to the Air, eſpecially ſince the Effects 
of almoſt all electrical Experiments verify the 
Facts, and therefore juſtity the Concluſion. . 
Fifthly, That the AMther is firmly fixed in 
all the Parts of Amber, Glaſs, Refin, Wax, and 
all other Bodies, termed original Ele&rics. See 
p. 104, ſect. 204, of the 1ſt Part of the Eſſays. 
Sizthly; That when thoſe' ſubtile Particles 
are irritated by Attrition or Friction of any 
kind (which is the caſe when the Glaſs is 
rubbed, fince by being fixed in all Parts of the 
Glaſs it is incapable of eſcaping from the In- 
ſtrument of Friction,) we can always obſerve, 
from the Effects of every ſuch Experiment, 
that the Equilibrium of the adjacent Air is 
deſtroyed, and that the fore- mentioned Pneuma 
or Spirit is inceſſantly paſſing into ſuch rarefied 
Limits from all the ſurrounding Parts, and by 
that means impels light Bodies into them. (a) 

A ſmall Attrition of the Glaſs, or a Piece 
of good Amber, is ſufficient to produce thoſe 
Effects; as appears from Mr. Boyles Experi- 
ment with a Piece of Amber when only laid 
in the Sun, or even a Glaſs warmed by the Fire, 


— 
* —L 
— — 


(a) From the Effects of the eee thoſe Limits appear 
to be the moſt rare and elaſtic of all, at the very Surface of the 
electriſed Body, whether it be the rubbed Glaſs, or whether it be 
any other Thing electriſed: and that from the Surface of the elec- 
triſed Body to the Extremity of thoſe Limits, ſuch Rarity and 
Elaſticity gradually decreaſe; the included ther becoming more 
and more groſs, from the Body on which it is accumulated, * 
181897 4 DK 410 10 which 
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which by that means became electrical. See 
Vol: I, p. 300, of Mr. Boyle's Works, abridged 
by Mr. Shaw ; or Eflays, p. 425, ſect. 27 3. 

If then ſo inconſidetable an Attrition as the 
Sun's, Beams ſtriking on the Surface of thoſe. 
Bodies where the Æther is faxed, be yet ſuffi- 
cient to cauſe ſuch an Emanation, or, (as he 
terms it) Effluvia emitted by the Glafs, we 
have the leſs room to admire, if the ſame Ema 
. nation be extended to a much greater Diſtance 
from the Glaſs, when the Ether at the Surface 
of it is irritated by violent Friction. — But the 
Effects of thoſe Efiuvigor Emanations extended 
from the fixed Æther in the Glaſs, are not only 
viſible on the rubbed Side of the Glafs, but 
extend themſelves quite through it, if it be not 
too thick: For if a Pane of Glaſs be held over 
light Bodies, and rubbed, the Equilibrium is 
deſtroyed on the under Surface, as is found by. 
the Effect; thoſe light Bodies being impelled 
towards it in the ſame manner as to the rubbed 
Side. When the Friction at the Surface of the 
Glaſs ceaſes, the ſame elaſtic and rare Emana- 
tion Toon ſhrinks back again to the Origin 
from whence it ame. | 

| Seventhly, Attrition on the Surface of Glaſs, 
was the onl y way that was known of ele&rifying 
it, till another was aceidentally diſcavered to 
Profeſſot Mu/chenbroet, viz.that of confining a 
thin Glaſs between two. denſe Non- electrics, 
and then electriſing one of them, by ſuffering 
it to communicate with the excited N 

Where 
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where the Effects are very remarkable : For no 
ſooner is the Prime conductor, Q, electriſed, 
but that Surface of the Glaſs which eommiuni- 
cates with it is electriſed alſo; at which Time 
the ſubtileſt and moſt elaſtic Part inſtantly per- 
vades the thin Glaſs, and there impels, buoys 
up, or bears off the comition Air, and rare 
Limits are formed on that Surface likewiſe, us 
we find by the Effects; and light Bodies. are as 
forcibly impelled to that Surface as to the other. 

And to Gt moſt rarefted Surface the Spirit 
or Pneuma fets in from the Earth, thro' denſe 
Non-elecrics, ſo freely, that the Glaſs ſoon 
becomes ſufficiently charged; that is, it is then 
what Dr. F ranklin calls“ eleariſed in «id 
«© common way.” 

«© When a Bottle,” he * & is charged ia 
the common way, its inſide and outſide fog 
faces ſtand ready, the one to give Fire by the 
Hook, the other to receive it by the Cort q 
the one is full and ready to — out, th 
other empty and extremely hungry :- Yet as 
the firft will not give out, unleſs the other 
* can at the fame inſtant receive in; ſo- neither 
* will the latter receive in, unleſs the firſt ean 
at the ſame inſtant give out: When bothi can 
© be done at once, it is effected with: noon 
* ceivable Quiekneſs and Violence. 

Or in other Words, the inſide F Gattuso of 
the Phial having a Property ot retaining the 
Ather obtained 122 the Machine, that dura 
face is, according to Dr. Franklin, ele&iifed 


22 Pede. 
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poftively on account of its being there more 
- ſtrongly retained than by any other means; 
and the coating is for the ſame reaſon electri- 
ſed-negatively in as high a Degree, which ſure 
face he terms extremely hungry: When theſe 
two Surfaces are in this State, and a nog-elec- 
trical Circuit compleated from the one to 
other, the Equilibrium is inſtantly reſtorgd at 
both, and with inconceivable Violence, | 
The Plenum at the one Surface electriſed by 
the Machine eſcapes into the Vacuum at the 
other, i. e. the Redundancy on one is diſcharged 
on the other, which the Doctor terms ſo ex- 
tremely hungry, and thus the Equilibrium is 
inſtantly reſtored at both, thro' the non-elec- 
tric Circuit, with the utmoſt Violence; whether 
it be long or ſhort, regular or irregular; or 
with ever ſo many Turnings and Windings. 
The ſudden and violent Shock is propagated 
throughout the non- electric Circuit by means 
of the Continuity of the Particles of x Ether 
contained in it, from one End to the other ; 
and notwithſtanding the Irregularity of the 
Circuit, yet the contained Æther is moved in a 
ſimilar Manner, and with the ſame Freedom, 
as every Part of the Circumference of a ſolid 
Circle or Wheel is conceived to be moved, 
were ſuch Wheel to be turned on its Axis: 
For otherwiſe it would be difficult to imagine 
how a Motion could be communicated to every 
Part of the largeſt Circuit poſſible, as inſtanta- 


neouſly as to the ſmalleſt. 
DIALOGUE 


DIALOGUE' IX.” 
A Definition of a complete Sceptic. 
making Obſervations ones ſelf and f 
taking them on Truft.----— 0 liaac's 
ſecond Rule condemned.----— Micro- 
coſm and Macrocoſm.---- Mambrino's 

A. FXXR Very reſpectable young Gehtlems 
— AX of m Acquaintance in a neigh= 
x bouring County, Ying g's re- 


This, it muſt be wad, is a moſt ſtrange | 
Confeſſion; and ſhews him to be gotten into 
the very Track which muſt neceſſarily conduct 
him to that Bane of all Science, Sgeprici/m) 
viz, that of being taught Philoſophy by 2 
Multiplicity of Maſters, each of whom had 
adopted a favourite- Theory of hace wy 


4 
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B. Do you think Scepticiſm to be a natural 
| >. of being taught Philoſophy: by 
different Maſters? - ___. me 

A. It muſt ſeem naturally to tend to it, 
when each of thoſe Maſters had adopted a par- 
ticular favourite Theory of his Cn. 


When my Friend was initiated into the Prin- 
-Ciples of the Theory of his firſt Maſter, no doubt 


but he might be well pleaſed with them, and 
dy that time he had digeſted thoſe Principles, 
Perhaps he might imagine they were not to be 


refuted; but having enliſted under another 


Maſter, who had adopted a different Theory, 
he was ſoon unhinged, as it were, with regard 
to the Principles of his firſt; and having atten- 
tively conſidered thoſe Principles of his ſecond 
Maſter, he might by that Time very poſſibly 
imagine himſelf capable of inſtructing his for- 
mer Maſter, thinking he was then arrived at 
the higheſt Pitch of Knowledge; but he oon 


decame convinced of his Miſtake by his thitd 


Maſter, who had adopted a different Theory 
from the reſt. Thus by going from Maſter to 
Maſter, and ſtill finding that each one had 
adopted different Principles, he at length be- 
came quite a, Sceptic, as he himſelf owns, in- 
ſomuch as frequently to doubt even the Evi- 
gence of his Senſes, or what he ſtiles Deduc- 
tions from Facts. 33 
I muſt own, I could not but reflect with a 
Kind of Complacency on the remarkable Dif- 
ference between that young Gentleman's Man- 


by 
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ner of being initiafed into the Saarch of Nargre 
and that of my own, and the Wu pon, 4 0 
produced thereby — He, who was taught Phi- 
loſophy. by different Maſters, became quis A 
Sceptic; whereas, I had no Guide befides the 
Dickates of Reaſon to conduct me, and the 
Manner whereby the Effects of electrical Expe - 
riments are reconciled with one another. 

He alſo added in the ſame Letter, that he 
had peruſed my Philoſophical Effays with great 
Pleaſure; though (he faid) he continued to 
think that my extenſive Application of the 
electrical Power was by no means founded ow 
ſufficient Experiments ; yet, that it was with 
great Pleaſure he ſaw new Facts daily arifin 
in Confirmation of it. And fays, though x 
cannot conſider you as a Philoſopher whis has 

roved the Point, I muſt look ye 4 
Pro het who has foretold it. IT AT y : 

When I had Thoughts of writing a Supple- 
ment to thoſe Eſſays, I wrote to him again, 
and to many others of my Acquaintance, ta 
deſire them to favour me with what Objections 
they thaught any particular Parts of them were 
liable to: My Reaſons for deſiring it 1 have 
%% M CT ET SEES 

From my Friend's preſent Anſwer, 1 have 
great Reaſon to conclude, that his Paſſion for 
Scepticiſm, has not abated ſince his firſt Epiſtle. 
He obliged me indeed ſo far as to ſend me 
many Ozjections to what I had advahced; but, 


— 


in ſo curſory, captious, ſnecring, and Taficrous 
| a manner, 
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a manner, that if he had not profeſſed himſelf 
to be, pon Principle, a philoſophical Infidel, I 
ſhould have thought myſelf ill- uſed by him. 
The firſt Thing he objected to, was what 1 
had tranſcribed out of Biſhop Berkeley's' Siris, 
and from Profeſſor Boerhaave, concerning the 
Vivifying Spirit in Air: To which, all the 
Reply he makes is, Vivifying Spirit not 
&« demonſtrated.” 
The Gentleman objecting againſt the Vivi- 
fying Spirit in Air, becauſe he thought it not 
ſufficiently demonſtrated, brought to my Mind 
an Experiment of Mr. Haukſbee, made on 
Fiſhes ; which, as it ſeems a full Proof of what 
he thought was not ſufficiently demonſtrated, 
I ſhall take the liberty to inſertit in the Author's 
own Words, ſee Mr. Haukſbee's Phyſico-me- 
_ Chanical Experiments, exp. 16th, p. 304. 
- © The Fiſhes made uſe of in the following 
Experiments were Gudgeons, which are, a 
« ſort of Fiſh very briſk and lively in the Wa- | 
© ter, and will live a pretty conſiderable Time 
© out of it. Three of them I put into a Glaſs 
© Veſſel to about three Pints of common Water 
© (which Fiſhes were to be a Standard to com- 
© pare the others by.) Into another Glaſs, to' 
© a like Quantity * Water, I put three more 
of them, which quantity of Water juſt filled 
© this Glaſs to the very brim; upon which I 
© ſcrewed down a braſs Plate with a Leather 
© between, to prevent a Communication with 


6 the Water i in the Glaſs and the external Air: 
| EE — 


— 
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And. that it might the better reſemble 2 
© Pond of Water frozen over, (on which ac- 
* count this Experiment was made) I ſuffered 
« as little Air as poſſible to remain on the Sur- 
face of the included Water. 

The third Glaſs had a like Quantity of 
© Water put into it as the former; which Wa- 
ter, firſt by boiling, then by continuing it a 
© whole Night in Vacus on the Air-pump, was 

© purged of its Air to the greateſt Nicety (a): 
Into this Water alſo, I put a like number of 
* Gudgeons as into the other. Thus (the 
* Fiſhes being all put into their reſpective Re- 
© ceivers) I applied myſelf to wait the Event, 


«© -which was as follows: It was about half an 


* Hour after Ten in the Morning when I be- 
an the Experiments; and in about half an 
Hour from that Time, I obſerved the Fiſhes 


in the exhauſted Water, or Water purged of 
© its Air, began to diſcover ſome Uneafineſs, 


* by a more than ordinary Motion in Sms ye 


a « Dew: iments * with the eleftrical Fe AY 
it never appeared that the Fluid in the Pores of Bodies could 
© ever be taken away or temoved by any means, otherwiſe than | 
* for an equal tity of the ſame Matter to ſupply its Place, 
* conſequently. there is no ſuch thing as purging the Water 
of it in the Manner Mr. Hauksbee ſuppoſed. It was morally 


* impoſiible for him tobave the ſame Reaſons to believe that Fluid 


to contain an elaſtic Fire, as we find it does; and that not the. 


* leaſt Portion of it can quit its Place, but for an equal Quantiry 
« of the ſame h s' Fire; ſo that it was no Wonder that 


* the Fiſhes /breathed near} Ir though it 
. particularly 


- Mouths 


* had never been boiled nar 
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© Mouths-and: Gills, or Reſpiration, if I may 
call it fo, differing from the Fifhes in the 
other Glaſſes; the included Fiſhes: at the, 
ſame Time diſcovering no Alteration; only, 
© ] took Notice that they would now and then 
' © aſcend, to the Top of the; Water, but ſud- 
« denly ſwim down again: And in this State 
© they continued for ſome. confiderable Time, 
without any ſenſible Alteration. About five, 
Hours after the laſt Obfervation, the Fiſhes, 
in the exhauſted Water became not fo active 
„(upon a Motion given to the Glaſs which. 
contained them) as before: And thoſe Gud- 
geons included without any Communication 
* with the outward Air, now. began conſider- 
*, ably w-abate of their Vivacity; yet ſtill con- 
tinued, at Times, their Motion upward and 
dewn again. At ſeven in the Evening, the 
included Fiſhes lay all at the Bottom of the 
- Glaſs, with their Bellies upwards; nor, upon 
* ſhaking the Glaſs, could I ſet them in Mo- 
© tion, or cauſe them to ſtir their Fins or 
© Taiks; oblv L could obſerve a Motion in their 
« Mouths,. which ſhewed they were not per- 
fectly dead. In this State they lay for ſome 
* Time: Hut , cotifidering. the Experiment 
© would not be complete, if 1 did not attempt 
* their Recovery by taking off the braſt So. 
ver, being very ſure they muſt have died in 
6. ny mall — ime; under the Circumſtances” 
* they were then in; actefditigly T took off. 
* the Cover, and gave 2 05 the Wa- 
. fer 


Proved by Experiment. 1 
Q 


1 


« ter a free and open Communication with the 
« external Air. At about ten fa Night,” 1 
« obſerved them again, at which Timè their 
© Recovery was fo evident, that; upon 4 lietle 
« diſturbing the Glaſs that contained ihem, they 
« were actually in Motion again: And at thi 
Time alſo, the Fiſhes in the Water p purged of 
« its Air, 5 10 to appear mote briik'and lively 
than at the laſt Obſetvation. Here I. bann 
© but take Notice, that notwithſtanding the 
1 Was urged of its Air to a very great 

© Degree, yet the Fiſhes put into it did not ſo 
C much” as once aſcend in it; but eontinued 
e always at the Bottom, as the Fiſhes did in 
* the common Water At tHis- iche 1 left 
© them till the next Motning; 5 about 
* eight o Clock, 1 found * eftty well 
and lively in all the Glaffes, as N 
were firit N is. Thee jn the common, 
Water expoſtd'to the open Ait, ſuffered ns 
Manner "Clinhgs Geng the Whole Time. 
After this, I was willing to try whether the 
* Air had again — itſelf into the 
urged Water, and Whether that *night not 

c i he Occ aati: 6 6. Filhes' Recovery. 
According SE qn the Plate of my 


* Pump iche |, with tlie Pitlies 
in it; Lund Ae with n6ther Re- 
6 ceivet: the 


"was taken from it 7 ger I 
* coult \petceive v Thile Afr ace lid in it, 
* and to me it ſeemed much in the He State 


* a whe ng Piſkes Viefe firft ge in „eon 
e le le 0b e 


141 a. ti 


11 0 A 2 "EW Spirit 6 in — Air 


# tinued it in Vacus about an Hour and an 
Half: The F iſhes almoſt all the Time con- 
8 tinued at the = of the Water; and at Ln 


” & = 


« From the whole Account I obſerve:—» — 
Firſt, That Water purged of Air. net far as 
the Method here made Uſe of is capable 
to do it, renders it not altogether unfit; to 
ſupport the Lives of Water Animals. For 
although when the Fiſhes were firſt put in, 
and for ſome Hours after, they ſeemed. to 
ſuffer ſome Uneaſineſs; yet at length the 
Water became more familiar to them, or 
their Conſtitutions in ſome meaſure did ſo 
conform, as to render the Water to them, 
and them to the Water, more reeable. 
Otherwiſe I do not ſee how their Recovery 
ſhould follow ; ſince, upon examining, little 
or no Alteration could be found in the Cir- 
cumſtances of the Water, from the Time 
the Fiſhes were firſt put in.“ 

« Secondly, The Fiſhes included with their, 
Water from any Communication with. the, 
external Air, plainly, demonſtrate, , that, 
common Water in its, natural State is not 
alone ſufficient to preſerye the ves of ita 
natural Animals. Hence, it follows, that 
in Ponds, when the Water 57 to 

frozen over with a pretty thick 1 ce, the 


* Fiſhes in the faid Ponds are very likely, if 
* not 


— r K a 6a + 
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Proved by Experiment. 111 
© not certain, to periſh, upon the Continuance 
of ſuch a Congelation for ſome Time on 
their Surfaces; unleſs (as in the latter Part 
of the Experiment) the Impediment which 
«© hindered the immediate Contact of the Air 
to the Surface of the Water, be removed; 
that is, by breaking Holes in the Ice, 
vhereby it is reſtored, and undoubtedly 
vill perform the ſame Thing as my Removal 
of the braſs Plate. This is to be under- 
* ſtood only in Ponds, where the Water is 
* ſtagnant; for where there are Springs, or a 
Current of Water conſtantly ſucceeding un- 
der the Icg»the Effect, moſt likely, will 
not be the ſame,” _. Fo 

Remark.— Can any thing be more plainly 
px by Experiment than the Vivifying Qua- 

ity in Air? How ſoon were the Gudgeons in 
the ſecond Glaſs juſt on the Point of expiring 
for Want of a Communication with the ex- 
ternal Air; and how ſoon revived at the Admiſ- 
ſion of it? Who, unleſs he was guite a Sceptic, 
can read the Experiment and not be convinc 
of the Vivifying Quality in that Element? 

B. What was his next Objection ? 

A. A clear glaſs Jar of fair Water was 
put under the Receiver of an Air- pump; 
* where the Exhauſtion was no ſooner begun, 
but the little expanſive Particles were plainly 
* ſeen to riſe and eſcape through the Body of 
* the Water to the Surface all the Time of the 


6 Exbauſtion.” " 


Dialogue IX, 


cc No 
Fe Ebel that this is electric Matter.” (a) 


111 n * 


9 had alluded to Sir Iſaac Newto#' 8 ſecohd | 


general Rule of Reaſonipg i in eben vis, 
| e ome Efe, ye wa age Vi 
efign the Jam e any the magnetic irtue 


Ks: ee Tie 1 on and Steel ilings beyon 
he Glaſs, apd the Pneuma or electrical Virtue, 


ae | diſcoyered, which moves the Feather, Leaf 
old, Leaf Braſs, Sc. ſo vigorouſly beyond the 
55 als, mall 15 the ſame identical ſubtile Ag gef Ty 
Jing in di Fecent Conditions and Forms. 
e herein this Rule may be particularly 
5 ed to; fince many phy cal Ex 5 erimenty 
Fat be greatly illuminated by: conſidering i 
Ann. which would other wiſe! ſeem much 
more abſtruſe and unintelligible. | 
12 — * Newton's is a dap gerous ] Rule. 
We are too apt to generaliſe F acts; it is 
leaſing to the Mind fo to do, but it 15 d de- 
cc * pleaſing to Knowledge 
This Philoſopher, 5; a many athers, ſeems 
make a doynright Stalking-harſe of Sit 
2 Newton,. ance, like a mere Noſe of 
Wax, he can put him on and off at Pleaſk re; 
I can however with. great truth affirm, that 
this is the firſt Time 1 ever bed yay, af, 7 
e 8 Rules ſo decried. | 


— * 9 1 " 


r 


t of the Water was ele rie Matter, I ould be“ gla 
atmed kat it is ? — Water is by vo means TOR 
__ common Air, 


4 25 ine the Ge Stat abje jeg! that * no Proof Frhac the wh 
f 


© Effays, | 


— 


(CME 
Eſſays, ſect. 129, 131, Ve. Is concerning ning 
the Analogy between the Microcoſin and Mi- 
crocoſm, —— This Analogy he treats with the 
utmoſt Contempt; and replies, ** It will not 
ebe allowed; it is a mere Dream, wutiworthy 
« of a Philoſopher, and ſeems alike in hothin 
« but the Sound of the two Words, Micros 
« and Macroco/m: The Barbet , Baſon 
% Mambrino's Helmet were ore alike, which 
« furniſhed ſuch curious Matter of Speculag 
tion to Don Quixate. te Rr 

$0 keen a Sarcaſm, thrown. out againſt hg. 
by a particular Friend, was what-I had 
Reaſon to expect; but I can diſarm it of its 
Sting by the ſingle Remark of 2 Judicioug 
Critic, who was ſo pleaſed with the Analogy, 
that he ſaid a, more juſt Compariſon was 
hardly to be met with : Mirren and M- 
erocoſm being, in his Opinion, as much alike, di 
a Silver Penny is to a Five-ſtilting Piece ; both 
bearing the ſame Stamp, and ditfering otily in 
Size. 4 i ets 1 U $4424 87 5708 
B. I think-your Friend has ſhewn his wit 


- 


the Experts bf ee 400.166 oi 
enjoy his dear-bought Purchaſe : But let us 


* 


proceed. 1 * 

A. He further affirms it to be demon- 
« ſtrable that the elaſtic” Air; diſcovered to 
« exiſt in the Potes of gtoſs Bodies, is very 
different from electric Matter,” althoug 
the ditect contrary of this Aſſettion reg“ 


| ( 714, ) Dialogue IX. 


moſt evident: Therefore the Objection can 

never be admitted without Proof. 
Eſſays, Part 3d, ſect. 181. Martin's Expe- 
riment, he ſays, proves only that there is Ait 
contained in theſe Subſtances, in an elaſtic ſtate: 
« It does by no means prove that the greateſt 
& Quantity of Air produced by Dr. Hales' Ex- 
c periments was not in a fixed ſtate as'a Part 
& of the Subſtance of the Body operated upon; 
& (2) and there is no doubt but a Body, after 
ic having all its elaſtic Air extracted by the Air- 
ee pump, would ſtill yield nearly the ſame 
& Quantity of Air mentioned in the Doctor's 
« Experiment.” | * 
In Part 3d, chap. 11th, of my Eſſays, are 
contained two Experiments of that celebrated 
Writer Dr. Hales, who fancied he could, by 
Fermentation, Diſtillation, &c. ne 
ſolid Bodies into Air.— Among many others, 


— 


— 


(a) Here it is plain, that my Friend was credulous enough to 
thinle with Dr. Hales, that Part of the groſs Subſtance itſelf was 
metamorphoſed into Air, — 
When the Doctor made thoſe Experiments, he had never ſeen 
any which proved that a moſt exquifitely rare, elaſtic, and pure 
Air exiſted in the Pores of groſs Bodies; otherwiſe it is preſumed 
he would never have broached ſo wild and inconſiſtent a Dofrine: 
Whereas my Friend, being an accurate Electrician, was not neceſ- 
farily _—_ of tbis, as the Doctor was, and therefore the lels 


A Letter of Encomium was ſent me 156 Miles, containing, 
among many other Things, the following . Obſervation on that 
particular Subject. I thank you too for the Attention you 
* have beſtowed on that wild modern Subject the Generation of 
Air, to which I could never be reconciled, and always imagined 
A the Faq to be as you have explained it.. "4 


the 


("208 > #: 


the tes F IO Bodi 2 the 8 
riments were made; * the human Calculus 
and 54.0ubical Inches of Brandy : One half af 
the Weight of the former was converted int 
what he calls his artificial Air; whereas the! + 
latter afforded very little, The Reaſon: 1 A 
aſſigned for this was as follows. @ = 

The fubtile Spirit, or pure Air, contained i in 
the Pores of thoſe Bodies before their Diſſolu- 
tion, does, when analyzed into their firſt, Prin- 
ciples, naturally mix and incorporate with thoſs 
minute Particles of groſs Matter, in a ſimilar 


Manner as when in their original State; and 
thus an artificial Air is generated, as elaſtic and 


ponderous, ahd in moſt other reſpects the ſame 
as common Air; conſequently as permanent as 
that. The eaſier the Body is f iſolved, and the 
more free the terreſtrial Corpuſcles riſe in the 
Diſtillation, the greater is the Quantity of what 
he calls the mew generated. Air. p. 387, ſect. 190. 
This ſeems to be the only Reaſon why fa 
great a Quantity was generated when the human 
Calculus was diſtilled z one half of the Weight: 
of the Stone Was by this means volatiliſed and 
incorporated with the contained Ather. p- 387. 21 


ſeck. 1 . 9 

— | likewiſo to be confirmed, by 
added a different and contrary De- 
ception which happened, when the Maſs to be 
analyzed contained almoſt 1 Quantity | 
of the pure clementary Air Spirit, and very i 
little groſs ORE 1 , a. 19> 10 3 


„ Dialogue IX, 


15 Experiment 66, Vol. I. Dr. Hals found 
very little Air in 54 cubic Inches of Brandy 
Had it been a highly rectified Spirit, he would 


have found none; all would have eſcaped; 


there being no groſs Matter to riſe and incorpo- 
rate with it to prevent it. p. 387, ſect. 193. 
Hence it comes to paſs, that when there is 


contained. in the Maſs to be analyzed the greateſt 


Quantity of all of the pure, ſubtile, elementary 


Air, that no artificial Air can then be formed. 


Rectified Spirits of Wine ſeem, as it were, the 
pure Air or Fire in a liquid Form. p. 388. 


ſect. 194. | 
To this he ſneeringly replies, “ Is Sir 7 


„% Newton's Ether then come at laſt to be 


« rectified Spirit of Wine? And is Alcohol 
* and Electricity the ſame Thing?“ 

ILanſwer, it is, and for the fore- mentioned 
Reaſons, 1. e. when reduced to ſuch a liquid 
Form: And: whoever denies it, will be ex- 
pected to ſhew a more plauſible one, why the 
human Calculus yielded fo great a Quantity of 
elaſtic Air; and why almoſt a Quart of Brandy, 
yielded ſo very little. 

N. B. He made many more Objections, tho 
not one that contained any thing remarkable. 
His Apology for not giving Reaſons for the Ob- 


jections he makes is, that it would be too much 


for the Compaſs of a Letter; which is thought 
but a ſlender Apology for giving no Reaſons for 
hardly any of them; at leaſt, not any that were 
ſupported with either Experiments or Argu- 
ments. : Having 


. 0 - 
= * 7 * bk 


_ vouſly ſtumble; viz. Whether lan unten 


( 117 ) 
Having gone over the | ma material Objec= 


tions which that Gentleman has made to my 
Eſſays, ' and finding them ineapable of over 
38 | my Poſitions, I muſt beg Leave to add, 
that wherever I am wrong i my Prigdples, 
or Deductions from them, it would give me 


the ſincereſt Pleaſure to be ſer right: by 


ſagacious Enquirer, who is Epable of wre 


ing me better Information. 


It is much to be wiſhed that a frieddly 
Conference was carried on by the Channl of 


ſome one of the periodical Papers, in order to 


ſettle philoſophical Points, patticularly ſuch as 
are moſt doubtful, We might then, with 
Eaſe and Preciſion, attempt to [diſcuſs tvdh 
the very Fundamentals of Philoſophy, and not 
without ſome reaſonable Hope 'of Suegels: I 
mean, we might then paſs: a ſtrict and juſt 
Scrutiny upon thoſe grand Articles'ih [Ditputty 
at which even the moſt learned Mien ſo grie- 


Vacuum exiſts,” or an (wnfverſal Plenum. | Fos _ 
when -once that is: ſatisfactorily ſetiled, wa 
ſhould no longer halt between two ſudi 
contradictory Opinions. If ſuch an atnicabie 
Conference as abovementioned was earneſiht | 
and properly pugſued by Way of pro and wry 
the moſt doubtful Caſes evils! be brought to 
an Iſſue; ſince then it muſt W 
which Side the _— _ 5 Evidente 
lies. ö 092 
ext 5.00 id to 40 
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7 r. Prieſtley pon the Univer fality of Fl 
- elefirical Phenomina-= Warer-Spontt. 
A n Hurritum. Hie inifratir 
an Earthquake. Al hal by terms Natur 
wal Elesiricity. Dr. Henry e 


hlurrbie Prinoiplt deu. 7 


D. RN N HO among the Modeths is logked 
WC upon as the greateſt Advoeato ſur 
electrical ' Philuſophy, and the 
great Power er. Fosse ob; the 
cledciedt Fire? : 214738 
2. Nont can plend . m0 Rrenvoadly 
for thoſe Things, nor for the Univerſality: of 
the Fire, than the ingenious Dr, Preg/i ley, who 
inforths his: Readers! of a Variety of abſtruſe 
Phenomena of Nature, which much perplexeil 
the Philoſophers, ſidte they could never account 
ſqt them in 1 ſatis factory Maanera Phenomena 
in che Heaven, in the Berth, and in the S 
viz: Aurora Bortdlisy Lightning — Yor 
Fire- Drakes, Firt+Balls, and other Meteo. 
Whitiwinds, Inufdationb, Hurricanes, Wo ter- 
| Spouts, Sc. and even Earthquakes: All which 
att dow, wick great Reaſon, ſuppoſed to be Ef- 
fects of this grand Agent, the electrical Fi ip 
The 


; 


Of Fallug-Star. 119 
The Doctor ſay , that 4 the Attors Bote- 
© alis being an ele rical Phenomeha was, he 
believes, never doubted from the Time that 
Lightning was proved to be one.” 
He takes Notice, that ** the Metedr, therto 
called a Falling-Star, has puzzled” all Phi- 
8 loſophers.” a — 222944 5 e 
Signor Beccaria,” (a) he ſays, “ makes it 
pretty evident that it is an electrical Appear- 
* ance; and the Fact which he relates as 2 
Proof of it, is exceedingly cutious and re- 
markable. He informs us that, As he Wag 
* ſitting with a Friend in the open Air, an 
Hour after Sun-ſet,' they ſaw What is called 
« a Falling-Star directing its Courſe towards 
them, and apparently growing larger "and 
larger till it diſappeared not far from them; 
* when it left their Faces, Hands, and Cloaths, 
© with the Earth, and all neighbouring Objects, 
« ſuddenly illuminated with a diffuſed and lam- 
bent Light, attended with no Noiſe at all. 
* While they were ſtanding u x, Rring ing 
* looking at each other, ſürptübd at the Ap- 
+ pearance, à Servant came running to the 
out of a neighbouring Garden, and aft 
* them if they had ſeen nothing; for that 
© had ſeen a Light. thine ſuddenly in the Gar- 
which 


© den, god elperially upon the Streams 
he was throwing tw Water it,” 
Fey as "Rey wad wa # ws 4 4 15 4 4 
000% Ae inan RE nen | > 
| Dr, 
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. ( 120 ) Dialogue x. 


Dr. Prieſiley, at p. 352, * that Appear- 


ances which bear evident Marks of Electri- | 


| © city, have a very ſenſible progreſſive Motion, 


is demonſtrated from a Variety of meteoro- 
Jogical Obſervations. I ſhall relate one made 
by Mr. Chalmers, when he was on board the 
Montague, under the' Command of Admiral 


Chambers.” © 


„ On the 4th of November, 1749, in Lat. 


422 48“, Long. 9 he was taking an Ob- 
ſervation on the Ge-, about ten 
minutes before 12, when one of the Quarter- 
Maſters deſired he would look to the Wind- 
ward; upon which he obſerved a large Ball of 
blue Fire rolling on the Surface of the Water, 
at about three Miles diſtant from them. They 
immediately lowered their Top: ſails, &c. but 
it came down upon them ſo faſt, that be fore 
they could raiſe the Main- tack, they obſerved 
the Ball to riſe almoſt perpendicular. and Kot 
above forty or fifty Yards from the Majn- 
chains; when it went off with an Ex lofjon 
as if hundreds of Cannon had been fired at one 
Time, and left fo great a Smell of Brimſtohe, 
that the Ship ſeemed to be nothing but Sul- 
hur. After the Noiſe was over, which he 


© believed did not laſt longer than half a ſecond 
they found their Main Top- maſt ſhatterec 
into above an hundred Pieces, and the M ain- 


maſt rent quite down to the Heel, There 
were fome of the Spikes which nail the Fiſh 


of the Main- maſt, drawn with ſuch Force 
© out 
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Signor Becearia on Water er-Spouts, 121 


out of the Maſt, and they ſtuck ſo faſt in the 
Main-deck, that the Carpenter was obliged 
to take an Iron Crow to get them, out. There 
were five Men knocked down, and one of 
them greatly burnt by the Exploſion. They 
believed, that when the Ball, which ap 
to them to be of the Bigneſs of a lar 5 Mill 
ſtone, roſe, it took the Middle of the Main 
Top-maſt, as the Head of the Maſt, above 
the Hounds, was not ſplintered.“ 

Dr. Priefiley informs us, that The fore- 
mentioned Signor Beccaria takes ſome Pains 
to ſhew that Water-Spouts have an electric 
Origin. To make this more evident, he firſt 
deſcribes the Circumſtances attending | their 
Appearance; which are the following. 

« They generally appear in calm Weather; 
the Sea ſecnqs to boil and ſend up a Smoak 
under them, riſing in a Hill towards the 
Spout; at the ſame Time Perſons who have 
been near them have heard a rumbling Noiſe, 
The Form of a Water-Spout is that of 'a 
Speaking-trumpet, the wider end being in the 
Clouds, the narrower end towards the Sea. 
The Size is various, even in the ſame Spout. 
The Colour is ſometimes inclining to white, 
and ſometimes to black. Their Poſition is 
ſometimes perpendicular to the Sea, ſometimes 
oblique, and ſometimes the Spout itſelf is in 
the Form of a Curve. Their Continuance is 
very various, ſometimes diſappearing as ſoon 


as formed, and ſometimes continuing a con- 


« aderable 


« fiderable Time: One that he had heard of, 
continued a whole Hour; but they often va- 
« hich, and preſently appear in the ſame Place,” 
What Water-Spauts are at Sea, the lame 
« are ſome Kinds of Whirlwinds and Hurri- 
« canes by Land; They have been known to 
© tear up Trees, to throw down Buildings, 
make Caverns in the Earth; and in all theſe 
* Caſes to ſcatter Earth, Bricks, Stones, Tim- 
© ber, &c.. to great Diſtances in every Direc- 
tion. Great Quantities of Water have been 
© left or raiſed by them, ſo as to make a kind 
of Deluge; and they have been always at- 
© tended with a prodigious rumbling Noiſe.“ 
. * That theſe Phenomena of Water-Spouts, 

© &c. depend upon Electricity, cannot but ap- 
< pear very probable from the Nature of ſeveral 
of them; but the Conjecture is made more 
©. probable from the following“ additional Cir- 
cumſtances. They generally appear in monthy 
peculiarly ſubject to Thunder- ſtorms, and arg 
commonly preceded, accompanied, or fol- 
© lowed by * htnig, Rain, or Hail, the pre- 
* yious ſtate of the Air being ſimilar. Whatiſh 
or yellowith Flaſhes of Light have ſometimes 
been ſcen moving with pradigious Swiftneſt 
© about them, And laſtly, the manner in which 
they terminate exaQly reſembles what might 
© be expected from the Prolongation of one 
* of the uniform Protuberances of electrical 
Clauds towards the Sea, the Waters and the 
* Cloud mutually attracung cach other; for 

| | ; they 


1 has Hurricanes. 123 


f they ſuddenl contract themſelves and diſ- 
erk almoöft at ones; the Cloud rifing, and 
0 = Water of the Sea under it falling to its 
Level. Bit the moſt rent#kadle Circum- 
ſtance, anck the moſt favourable to the Sup- 
« pofition of their depending upon Electricity, 
is, that they have been diſperſed by preſenting 
„to theft arp pointed Knives and Swords: 
« This, at feaſt, is the conſtant Practice of the 
Mariners in many Parts of the World here 
* thefe Water-Spouts abound ; and he Was 
+ affurtt by ſeveral of them, that the Method 
fad often b undoubtedly ſucceſsful,” 
B. To Signor Bercarias Theory of Water⸗ 
outs and Hurticanes, Dr. Pricſiley add a De: 
= of 4 Hurricane in the Weſt Indies- 
We Rave frequent Accounts of ſuch 
alte! Hurricanes in America, from which 
moſk ocker Parts of the known World are haps 


il EXerh t. js * ramy Seaſon, princi- 
yy peg vg ef Sage, d Ker u 


py 2 by orgy the moſt terrible, to 
which they ate ſubject from the Climate, | 
% Thi Czlatvicy deſtroys at one ſtroke” the 

© La8buts of diafty Yeats; and fruſtrates the 
moſt exalted Hopes of the Planter; and often 
© juſk at tk Moment when he thinks Himſelf © 
c düt of the Reach of Fortune. It is 4 violent 
Stormof Wind, Rain, Thunder, and Light- 
a ; logs attended with a futibus ſwelling of che 
ard ſoffletimes wirn am Earthquake; in 
2 witty way Greumſtanee whith the 
Ro - SF 


. 


_: | Earthquakes 


Elements can aſſemble that is terrible and 
s deſtructive.” T7 
« Firſt they ſee, as a Prelude of the enſuing 

©. Havock, whole Fields of Sugar-canes whirled 
into the Air, and ſcattered over the Face of 
the Country. The ſtrongeſt Trees of the 
Foreſt are torn up by the Roots, and driven 
about like Stubble. Their Windmills are 
ſwept away in a Moment. Their Works, the 
Fixtures, the ponderous Copper Boilers, and 
Stills of ſeveral hundred weight are wrenched 
from the Ground, and battered to Pieces. 
Their Houſes are no Protection: The Roofs 
are torn off at one Blaſt; whilſt the Rain, 
which in an Hour riſes five Feet, ruſhes in 
upon them with an irreſiſtible Violence,” 
The Hiſtorian informs us, that © Dr. Stukely 
was of opinion that Earthquakes were the 
probable Effects of electrical Fire, upon the 
Occaſion of the two Earthquakes in February 
and March, 1749; and another in North» 
amptonſhire, in September, 1750. The Pa- 
pers which he delivered to the Royal Society 
on theſe occaſions, which were read in March, 
1749, and December, 1750,” Dr. Prieſtley 
ſays, are valuable, and well deſerve the At- 
« tention of all Philoſophers and Electricians.” 
That Earthquakes are not ewing to ſub- 
* terraneous Winds, Fires, Vapours, or any 
thing that occaſions Exploſions, and heaves 
up the Ground, he thought might eaſily be 
concluded from a Variety of Circumſtances. 

© In 
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In the firſt Place, he thought there was no 
remarkable evidence of any cavernous ſtruc- 
ture of the Earth; but that, on the contrary, 
there is rather Reaſon to preſume that it is in 
« a great Meaſure ſolid, ſo as to leave little 
© room for internal Changes and Fermentations 
* within its ſubſtance; nor do Coal-pits,” he 
lay s, „when on Fire, ever produce any 

: reſembling an Earthquake.” 

« It is not,” he ſays, ** upon the Principle of 
any ſubterraneous Exploſion, that we can, in 
the leaſt, account for the Manner in which 
Ships, far from any Land, are affected during 
an Earthquake; which ſeems as if they ſtruck 
upon a Rock, or as if ſomething thumped 
* againſt their Bottoms: Even the Fiſhes are 
affected by an Earthquake. This ſtroke 
* therefore muſt be occaſioned by fomething' 
© that could communicate Motion with un- 
* ſpeakably greater Velocity than any heaving 
of the Earth under the Sea by the Elaſticity 
* of generated Vapours: This could only pro- 
* duce a gradual ſwell, and could never give an 
Impulſe to the Water ſo as to make it feel 
© like a Stone,” 

The Impreſſion made by an Earthquake 
* by Land and Water, to the greateſt diſtances, 
© js obſerved to be inſtantaneous; which could 
, * only be effected by Electricity. In the Earth 

uake in September, the Concuſſion was felt 

* thro' a ſpace of 100 Miles in Length and 40 

in Breadth, and, 3 could be judged, at 
, 2- e 4 the 


* 


* This Vibration,” he ſays, © impreſſed on the 
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the ſame Inſtant of Time. That this Trac; of 
Land, which amoynted to 4000 ſquare Miles 
in Surface, ſhou}d be thrown inte ſuch an 
* Agitation in 4 Moment, is ſuch à Pradigy,” 


the Doctor ſays, as we could nęyer heliexe or 


* conceive, did ye not know it to he fact from 
our Senſes. But if we ſeek the ſolution of jr, 
© we cannot think any natural Power equal te 
© it, but that of Electricity, which acknow- 
« ledges no ſepfible Tranſition af Time, na 
© Boynds!” | 36A 

« The little Damage generally dang by 
© Earthquakes, the Docter thought to bg an 
Argument of their being occaſioned by a fine 
ple Vibration or tremulous Motion gf the 
© Surface of the Earth, by an electrical Sn 


Water: meeting with the ſolid Hottomꝭ of 


oY. 
2 : Shipy and Lighters, occaſions that Thymp 
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hich is ſaid to be felt by them; yet of the 
Millions of ardipzry Hauſes that it paſſed 
« pver, not one fell. A Conſideration which 
« ſufficiently points out, what fort of Motion 
© this was not, alſo what ſort of Motian it was, 


© and whence derived: Nat 3 Convulſſon in 


the Bowels of the Earth: but gn uniform 
Vibration along its Surface, like that of a 
* muſical String, or what we put 3 Dginking- 
* glaſs into by rybbing one's Finger on the edge, 
* which yet, being brought to a certain Pitch, 
breaks the Glaſz; undoubtedly,” he adds,“ an 
* glecrical Repulſion of its Parts.” 1 
L at 


Earthquakes are EhArical Phenomena. | 1275 


« That Earthquakes are electrical Phenome- 
© na is further evident, he ſays, from their 
« chiefly affecting the err >: Places along 
Rivers, and, I may add, Eminences. The 
Earthquake in September ſpread moſtly to the 
North and South, which,” the Doctor fa 
js the direction of the Spalding River; where= 
by it was conveyed to the Sea-ſhore, where it 
© was particularly ſenſible ; thence up Boſton 
Channel, and ſo up Boſton River to — 
* The greateſt Part of this Earthquake dif- 
played its Effects along and between the two 
Rivers Welland and Avon; and that from their 

evil 


© Sources down to their Mouths: It lik 
* reached the River Witham, which dj 
the electrical Stream that way alſo to Lincoln 
* for which reaſon, meeting the ſame coming 
* from Baſton, it was moſt ſenfibly felt there, 
© It reached likewiſe to the Trent at Notting= 
ham, which conveyed it to Newark“ 


« The firſt electrical Stroke in this Farth- _ 


© quake ſeemed to the Doctor to have been 
* made an the high Ground about Daventry in 
* Northamptonſhire. From thence it deſcended 
* chiefly eaſtward, and along the River Wel- 
land, from Harborough to Stamford, Spaldin 
and the Sea; and along the Rivers Avon — 
Nen to Northampton, Peterborough, Wiſbic 

* and the Sea: It ſpread itſelf all over the 
Level of the Iſle of Ely, prombted by a great 
© number of canals, natural and artificial, made 
* tor draining that Country, It was ftill con- 

« ducted 
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£ ducted eaſtward by Mildenhall River, in Suf- 
* folk, to Bury and the Parts adjacent. All 
© theſe Circumſtances, duly conſidered, were 
© to him a Confirmation of the Doctrine he 
advanced on that ſubject. | 
« It muſt ſeem very ſurpriſing and unac- 
© countable to Perſons unacquainted with Elec- 
© tricity, that all this could be performed in the 
© leaſt inſtant of Time, notwithſtanding it was 
© conducted to, and touched at ſo many diffe- 
rent Places. However, the ſagacious Experi- 
* mentaliſt is well aſſured that this is a moſt un- 
© doubted truth; and our electrical Experi- 
© ments are manifeſt Proofs, that the progreſſive 
Motion of the Fire is ſo inſtantaneous, as not 
© to admit of the leaſt ſenſible tranſition of Time 
© in its paſſage even to the moſt diſtant parts.” 
According to Dr. Prieſtley, not only Dr. 
Stukely, but the renowned Dr. Hales, Mr. 
Hartman, and others, were of Opinion, that 
Earthquakes were electrical Phenomena. _ 
The Doctor obſerving the electrical Fire from 
his Battery to paſs over the ſurface of the Wa- 
ter (a) in order to arrive at his braſs Rod, ſays, 
4 The Reſemblance of the electric Matter over 
© the ſurface of the Water, and that which Dr. 
* Stukely ſuppoſed to ſweep the ſurface of the 
Earth, when a conſiderable Quantity of it is 
© diſcharged to the Clouds during an Earth- 
quake, immediately ſuggeſted to him, that 


— 
— 


— 


— — 
(a) See his Hiſtory cf Electricity, p. 649. 
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the 


© the Water in his Experiment over which the 
electrical Fire paſſed, and which was viſibly 


* thrown into a tremulous Motion thereby, 
* muſt receive a Concuſſion reſembling that 
* which is given to the Waters of the Sea on 
* ſuch an Occaſion.” | PWC 

% To try this,” he ſays, © myſelf and ſeve- 
ral other Perſons who were preſent, put our 
Hands into the Water, when an electrie 
© Flaſh, as before, paſſed over its ſurface; and 
ve felt a ſudden Concuffion given to them, 
exactly like that which is ſuppoſed to affect 
* Ships at Sea during an Earthquake.” 

B. Theſe are moſt wonderful Accounts in- 
deed! as well as entertaining : Pray what is the 
next thing we are to conſider? . 
A. I thall furniſh you with ſome further 
Obſervations of the ſame ingenious Author, 
who, at p. 370, ſays, * I ſhall cloſe this account 
of the Theory of Lightning, and other Phe- 


© nomena of the Atmoſphere, with an Enume» _ 


ration of the principal Appearances of naturul 
Electricity obſerved by the Antients; and 
* which were never underſtood befsre the Diſ- 
* covery of Dr. Franklin. It will be very eaſy 
* for me to do this, as I find them already 
collected to my Hands by Dr. Watſon.” (a) 


*« Aluminous Appearance, which muſt have 


been of an electrical Nature, is mentioned by 
Plutarch in his Life of Lyſander. by 


— — 


W 
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(a) Philoſoph. — Vol. 48, Exp. i, p. 210. 
| v6 
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. « 'Pliny, in his 2d Book of Natural Hiſtory, 
* ealls thoſe Appearances Stars; and tells us, 
© that they ſettled not only upon the Maſts and 
other parts of ſhips, butalfoupon men's heads. 
 ©© Stars make their Appearance both at land 
© and ſea. I have ſeen a Light in that Form on 
* the ſpears of ſoldiers, keeping Watch by 
Night on the Ramparts. They are ſeen alſo 
on the fſail-yards and other parts of ſhips, 
making an audible found, and frequently 
changing their Places. Two of theſe Lights 
* forcbode good Weather, and a: profperous 
© Voyagez apd drive away one that appears 
finglo, and wears a threatening Aſpect. This 
the ſailors call Helen, but the two they call 
© Caſtor and Pollux, and invoke them as Gods. 
TFheſe Lights do ſometimes, about the Even- 
ing, reſt on Men's Heads, and are a great 
* and good Omen. But theſe are among thie 
'* awful Myſteries of Nature.” | 
Seneca, in his Natural Queſtions, chap. 1, 
takes Notice of the ſame Phenomena,——A 
* Star ſettled on the lance of Gylippus, as he was 
* failing to Syracuſe; and. ſpears have ſeemed 
© to be on Fire in the Roman Camp.” 
About that Time there was a very extra- 
© ordinary. Appearance in the Army of Ga/ar. 
In the Month of February, about the ſecond 
Watch of the Night, there ſuddenly aroſe a 
© thick Cloud; followed by a ſhower of ſtones ; 
and the ſame Night, the Points of the ſpears 
Y belonging to the Fifth Legion ſeemed to take 
—_— % The 
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« The Spears of ſome Soldiers in n Sicily, 
and a walking Stick, which a Horſeman in 
* Sardinia was holding in his Hand, ſeemed to 
* be on Fire. The Shores were alſo luminous 
with frequent Fires.“ 

« Theſe Appearances are called both by the 
* French and Span 
the Mediterranean Sea, St Helme's or St. 
« Telm's Fires; by the Italians, the Fires of St. 
Peter and St. Nicholas.” And are frequently 
taken Notice of by the Writers of Voyages. 

If ſome late Accounts from France,” adds 
the Doctor, ** are to be depended on, this Phe- 
* nomenon has beenobſerved at Plauzet for time 


© immemorial, and M. Binon, the Cure of the 


Place, fays, that for twenty-ſeven Years, 
* which he had reſided there, in great Storms 
* accompanied with black Clouds and frequent 
* Lightnings, the three pointed Extremities of 
© the Croſs of the Steeple of that Place ap- 
« peared ſurrounded with a Body of Flame; 
and that when this Phenomenon has been 
ſeen, the ſtorm was no longer to be dreaded, 
and calm weather returned ſoon after. 
Modern Hiſtory furniſhes a great N umber 
* of Examples of Flames appearing at the Ex- 
' tremities of pointed metallic Bodies, project 
ing into the Air. Little Notice way taken of 
* theſe, while the Cauſe of them was unknown; 
but fince their near Aﬀinity with Lightning 
* has been diſcovered, they Mane, * more * 
attended to and collected. by 
8 lere 


iards inhabiting the Coaſts of 
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132 Electrical Philoſophers not fingular in ſuppoſing 
Here it may be obſerved, that electrical Phi- 
- Toſ6phers are not fingular in repreſenting the 
electrical Fire as an univerſal Principle: Dr. 
Prieſtley ſeems entirely of their Opinion, and 
ſuppoſes that all the Appearances which he had 
been enumerating were electrical Phenomena; 
that is, that they were effects of electrical Fire. 

B. What do electrical Philoſophers think 
reaſonable to conclude from ſuch Appearances? 

A. That from ſuch an ample Field, ſuch a 

vaſt Fund of indubitable Facts, they may ſafely 
conclude the electrical Fluid to be a general 
Agent, and an univerſal Principle in the ſtricteſt 
Senſe; fince there was a great Variety of Ap- 
zearances in Nature which ſeemed to point out 
fuch a general active Agent or firſt inſtrumental 
Mover, too obvious to be overlooked by the 
moſt fagacious Philoſophers of all Ages ; many 
of whom, both antient and modern, ſeem by 
their Writings to have had very clear Glimpſes, 
and adequate Ideas of it, beſore it was actuall 
difcovered by modern Experiments, thoug 
diſtinguiſhed by different Appellations at 
Fire, Anima Mundi, Subtile Medium or 
Ether, Materia ſubtilis, &. Chambers under 
the term Anima Mundi informs us, that ſome 
ſuppoſe Plato by his Auma Mundi to have 
meant Cod or the ſpirit of God, and to have 
taken the Hint from Moſes, who in his Ae- 


count of the firſt Diy's Creation, ſays, ** tht 
a Spirit of God ald d. the Face of th 
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« The modern Platoniſts explain their Ma- 
« ſter's Anima Mundi by a certain univerſal 
* zthereal Spirit, which in the Heavens exiſts 
perfectly pure, as retaining its proper nature 
* but, on Earth, pervading elementary Bodies, 


land intimately mixing with all the minute 


« Atoms thereof, aſſumes ſomewhat of their 
Nature, and becomes of a peculiar Kind.“ 
«© They add, that this Anima Mundi, which 
more immediately reſides in the celeſtial Re- 
gions as its proper feat, moves and governy 
© the Heavens in ſuch a Manner, as that the 
Heavens themſelves firſt received their Exiſ- 
* tence from the Fecundity of the ſame $pirit > 
« For that this Anima being the primary Source 
* of Life, every where breathed a Spirit like 
« itſelf; by virtue whereof various Things were 
* framed conformable to the divine Ideas.” 
Sir Jaac Newton's ſubtile Medium ar Æther 
exactly coincides with the Auima Mundi of the 
Platoniſts. The Carteſians have their ſubtile 
Matter, which anſwers to moſt of the Uſes and 
Intentions of the ſame Principle. The learned 
Biſhop of Cloyne, as well as many of the antient 
Philoſophers, ſubſtitute fire as the Anima Mun- 
di, which appears to come neareſt of all to the 
electrical Philoſophy.— The Appellation, Na- 
ture, is explained much in the fame Manner. 
« The word Nature in a ſtrict Senſe is uſed; 
* for the Action of Providence, the Principle 
of all Things, or that ſpiritual Power or Be- 


ing which indifuſed throughout the Creation, 
rat 6 


an 


134 7 be Word Nature, in a ſtrict Senſe, 


© and moves and acts in all Bodies, and gives 
them certain Properties and produces certain 
Effects. This is the Senſe which Mr. Boyle 
conſiders as the moſt uſual. «& NAaTuRE is 
nothing elſe but Gop, acting himſelf, and 
© according to certain Laws, which he him- 
4 ſelf has fixed,” 

„This ſeems pretty agreeable to the Opi- 
* nion of many. of the Antients, who made 
Nature the God of the Univerſe, who pre- 

* ſides over and governs all.“ 

F. Mallebranche ſays, the Nature ſo TY 
talked of in the Schools is fit for nothing but 
to lead us back to Idolatry: The antient 
Heathens hereby underſtanding ſomething, 
which without being God, acts continually 
throughout the Univerſe. Thus the Idel 
Nature muſt be an actual Principle which 
under God is the next and immediate Cauſe 
of all the Changes which befal Matter, which 
«© ſeems to fall in with the Opinion of the Anj- 
* ma Mundi; as if Nature were a Subſtitute of 
© God, or a collateral cauſe with God, or a mid- 
dle Being between God and created Things.“ 
Vide Chambers under the word Nature. 
| To theſe might be added, the learned Dr. 

Henry More's Hylarchic Principle, or Univerſal 
Spirit of the World, which he thus defines ;— 

„A Subſtance incorporeal, but without Senſe 
and Animadverſion, pervading the whole 
Matter of the Univerſe, and exerciſing a plaſ- 


© tical Power therein, according to the ſundry 
Prediſpoſitions 


11 


Is uſed for the Aftion of Providence. 1 © | 
« Prediſpofitions and Occaſions in the Parts ie 
works upon; raiſing ſuch Phenomena'in the 


World, by directing the Parts of the Matter 
and their Motion, as not to be reſolved into 


mere mechanical Powers.” (a) 


ede 


DIALOGUE XI. 
On MOTION. 


Different Opinions concerning Motion. 
The Exiftence of it denied Different 
and fallacious Methods made uſe of 10 
prove the ſame, by Diodorus Cronus, 
Zeno and Others endeavouring to 
prove that Achilles, tb ever ſo ſwift, 
could never overtake a Tortoiſe, alths' 
the ſloweſt of Animals.----Dr. Keil,— 
Mr. Rowning,---Des Cartes, and Dr. 


Stevenſon's Sentiments on Motion. 


B. XXXKR OW do modern Philoſophers ac- 
H — count for the Origin of Motion? 
xXx A. The Cauſe of Motion in the 
World has been much contro- 

verted, and eſteemed one of the malt abſtruſe 


— — 


0 See his Treatiſe, Book zd, chap. 12, p. 193. : 
Phenomena, 
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Phenamena. Many eminent Philoſophers have 
made much Enquiry concerning its Nature, 
and taken great Pains to ſhew whence it pro- 
ceeds. Some ſuppoſe it to be a Principle or 
Property inherent in Matter or Body itſelf : 
whilſt others are of Opinion, that it is a created 
Eſſence, diſtinct from Matter, and acts as a 
Cauſe. Many other wild and incoherent No- 
tions of it, have been at different Times main- 
tained, all of which ſeem owing to the per- 
ed ſtate the Subject was neceſſarily involved 
in: Neceflarily I ſay, it being next to impoſſi- 
ble to form any adequate Idea of the Cauſe of 
Motion, before Fire was diſcovered, by means- 
of the electrical Apparatus, to be a permanent 
durable Principle. | 
B. How do modern Philoſophers account 
for the Cauſe of Motion ? | 
A. Dr. Keil, in the 6th Lecture of his Intro- 
duction to Natural Philoſophy, p. 68, edit. ad, 
when ſpeaking of Motion, calls it the nobleſt 
4 e that Body is endued with; (a) by 
* the Mediation whereof, Nature diſcovers her- 
_ © felf acting in that Variety of Things which 
© ought not to be beheld without Wonder and 
* Aſtoniſhment; and without which all the 
* Ornament and Beauty in the Warld would 
2 periſh, and a horrid Darkneſs and an infinite 
* Numbneſs would poſſeſs every thing. On this 


——_— 
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- 4s) Here it is plain Dr. Keil was of Opinion, that Motion was . 


depend 


n P:operry or Quality inherent in Matter. 
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depend the Viciflitudes of Days and Ni 
and the fo great Variety of Cold and 
* Snow, Rain, and Sun- ſhine, ſucceeding each 
© other, and all the Seaſons of the Year. | 
Motion, Plants grow, Trees are nou 
and Animals live; fince Life itſelf conſiſts 
only in Motion, that- is, the Circulation of 
the Blood. But why do I ſpend Time in 
* enumerating Particulars, fince all Thidgs 
* owe their Birth to Motion. 

« The Science therefore of Motion is ſo ne- 
* ceſſary to philoſophize aright, that not the 
* leaſt Operation of Nature can be inveſtigated 
* without it. Hence the famous and moſt true 
* Saying of the, Philoſopher, Motion being un- 
* known, Nature muſt of neceſſity be ſo — 

« The Philoſophers, or rather Metaphyfi- 
* cians, have had various Diſputes concerning 
the Nature, Cauſes, and Communication af 
Motion; and the Confuſion of Ideas, and the 
© Darkneſs that thence aroſe, appear to have 
© been fo great, that amongſt the Follies of 
* Diſputation, the natural and ſimple Notion 
* that they had of it, ſeems to have been loſt 
* amongſt them. For there can ſcarce be found 
one of the common People, or the meaneſt 
* Artificer, but he knows more of the true 


* Nature and Cauſe of Motion, than all thee 


* wrangling Philoſophers bs. rad. ſome of 
* whom were arrived to that Height of Folly, 
* as todeny all Motion, as «TG impoſſible 
to Bodies; and they propoſe ſome Cævils, 
whereby 


cat, - 
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© whereby they flatter themſelves, that they 
© have demonſtrated its Impoſlibility.” 
% We will produce here ſome of their 
© ſtrongeſt Arguments; and the firſt ſhall be 
© that of Diodorus Cronus, namely, If a Body 
© moves, it muſt either move in the Place 
© where it is, or in the Place where it is not; 
©. both which are impoſſible: For if it moves 
in the Place where it is, it will never depart 
from that Place, and fo there will be no 
Motion: In like manner it cannot move 
* where it is not, becauſe nothing acts in the 
Place where it is not; therefore a Body will 
© not move at all. 1 anſwer, that a Body 
neither moves in the Place where it is, nor 
© in the Place where it is not; but it moves 
© from one Place to another.” | 
% The. ſecond Argument ſhall be that of 
Zeno, to which he gave the Name of Acbil- 
© les; and therefore endeavours to prove, that, 
© if there be any ſuch thing as Motion, Achil- 
© Fes, tho' ever fo ſwift, could never overtake a 
© Tortoiſe, tho' the ſloweſt of Animals. The 
* Argunient is this: Suppoſe Achilles to be 
© diſtant from the Tortoiſe a certain finite 
Space, as for example, a Mile; and let us 
© {ſuppoſe he moves an hundred Times faſter 
© than the Tortoiſe: Therefore whilſt Achilles 
© runs one Mile, the Tortoiſe has moved the 
* hundredth Part of a Mile; fo that Achilles 
© has not yet overtaken the Tortoiſe : And 
again, whilſt Achilles paſſes over that hun- 
3 JJC £9 OS 
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* dredth Part of a Mile, the Tortoiſe, in - 
«* mean while will have creeped thro? the ten 
* thoufandth Part of a Mile; inſomuch that* 
neither has Achilles yet overtaken the Tor-' 
« toiſe: After the fame manner, whilſt Athiltes* 
runs the ten thouſandth Part of a Mile, the 
« Tortoiſe will have advanced forward the mil-' 
lionth Part of 2 Mile; fo that Achilles his not 

yet come up with the Tortoiſe. And fo he 
may go on in infinitum; nor will he ever be 
able to overtake the Tortoiſe; but there will 
always be ſome Diſtance between Acdilles and 
* the Tortoiſe.” 

* This is the famous Argument of Zeno; to 
* anſwer which, ſome have written whole trea- 
* tifes: Bat we may eafily diſſolve the Knot, ' 
by faying, that i Mile, together with the 
: handed Part of a Mile, together with the 
ten thouſandth Part of a Mile, with the mil- 
* lionth Part of a Mile, and ſo on in mfinitun, 
will be equal 0 a finite Quantity. For it is 
demonſtrated by the Arithmeticians, that the”. 
sum of any Series of Quantities decreaſing in 

any geomettical Proportion in mfinitum, will 
© be equal to a finite | Quantity; but the hun- 
* dredth patt of a Mile, together with the ten 
* thouſandth part of a Mile, together with the 
* millionth pure, together with the hundred 
* millionth part, an a ſo on in infimitum, is a 
Series of Quantities, decreaſing in geometrical 
Proportion in infinifum: So that its Sum, 


, det, mn ea. may be 
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run over by Pl Body moving with a given 


. in a finite Time. For let us ſup- 
oſe Achilles in the Space of an Hour to run 
a Mile, therefore he will paſs over the hun- 
dredth part of a Mile in the hundredth part 
of an Hour, and the ten thouſandth part of a 
Mile in the ten thouſandth part of an Hour; 
and after the ſame Manner he will move 
through the millionth part of a Mile in the 
millionth part of an Hour; and fo of the reſt. 
If therefore one Hour, together with the hun- 
dredth part of an Hour, together with the ten, 
thouſandth part of an Hour, together with 
the millionth part of an Hour, together with 
the hundred millionth part of an Hour, c. 
in infinitum : If, I ſay, the Sum of the Series 
continued in 1nfinitum is equal to an infinite 
Space of Time, it is certain Acbilles would 
never overtake the Tortoiſe in any finite 
Space of Time: But ſince, as we ſaid before, 
the hundredth, ten thouſandth, millionth, 
Fc. parts of an Hour, is a Series of Quantities 
decreafing i in geometrical proportion in infint- 
tum, its Sum will be equal to a finite Quantity, 
,viz, the ninety- ni. 2 part of an Hour, as 
might be demonſtrated; and within that ſpace 
of time, all the Particles of Time, however 
infinite in Number, will be paſſed. We 
ſay therefore, that Achilles will overtake the 
Tortoi iſe, after one hour, and all thoſe Parti- 
cles of time, contained in the foregoing Series, 
and which are infinite in N undber, are ex- 
; « pired; 
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* pired; that is, he will arrive at the Tortoiſe, 
after one Hour and the ninety-ninth' Part of 
an Hour; and fo the Force of this Argument 
is deſtroyed ; though its Patrons have ſo often 
© boaſted of it as unapſwerable,”! ... ;-. 
Thus the Dr. goes on haranguing and trifling 
with his Pupils about the word Motion ; but 
never Attempts to make the [eaſt Enquiry after 
its Cauſe, though he exclaims ſu much at others 
for not doing it. This Story of - Achilles;ang 
the Tortoiſe put me in mind oi antither, which 
might have been propoſed, us: bearing ſoms 
affinity to it, though equally trifling, vizu If Ahe 
hour and minute Indexes of à Cloek were, both 
of them to ſet out from the Hur 12, - for ac» 
cording to their fallacious Method of arguing. 
the minute Iadex, although it moved i 2 times 
faſter than the other, could yet never be chble 
td overtake it. This Problem, like the other; 
would be found a Series of Numbers degreafing 
in geometricul proportidu. d 02 23090114 301T 
As a Solution of this Problems may amuſe 
ſome Tyro's, I ſhall takte the LEibem of ohlig : 
ing them, and others if they pleaſe, may Paſa 
it over. ' \-A JjuU—omT lo h 091 1217 
Firſt, Sinoe in the Time thatcthe minuteda - 
dex moves 12 Hours, Ithe hour 
but one hour, 'the.proportivitl will be:as i tons; 
conſequently, 49/12 & 11:27 039;},,umd af; 1 
2: „: of (yp and fobn in mfinitunly wit 4 
ſeries of quantities continually def eaſiugingto-— 
metrical proportion Secte. ay, Fhemattemiciſe 
4 1 of SH Method 
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ä Method af olving this Problemm will be by pe- 
cious Arithmetic: The Proportion being as 12 
is to 1; let a=12 and b=1, then as 4: 105 .: 


—— and as 4: 6: 2. e and 6: 42705 io. 
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23 fo 4. 4a | 11485) , 


ö ries of Quantities decreafing in Fometrica 


tion in inſinitum. | 10 

dh, If the Solution be performed by (ox 
agenary: Arithmetic, the Series will be 1 Hour, 
5 minutes, 27 ſeconds, 16 thirds, 21 4th, 49 
Sths, 5'6ths, ay 7ths, 16 Bths, 21 gtha, 49 
10ths, 5 1uths, 27 taths, 16 13ths, 21 14ths, 
49 15ths, &o. in :infinitum ; the- fiva Numbers 
5, 27, 16, 21, 49, will continually circulate, 
or be repeated, conſequently the Series can 
never terminate; howeycr we ave certain at 
the! Beginning of the Series, that the whole 
Time amounts to but little more than ©. Hour 
3 minutes, ay ſeconds, and that all the ſollaw- 
ing part of the Series, though carried on ever 
ſo far, cannot amount ta ſa much as half ano: 
ther ſecond of Time. Dr. Keil inſtanees in 
| twd-or three more: but al oqually triflings 

Mr. Rowkng in hit Iotroduction to his: Sy 
ef Natural Philoſophy, informs us that 
* Des Cartes ſuppoſes: that Gad created a ges- 
s tain Quantity of Motion, and aſſigned it to 
< the hole Maſs of created Matter, and that 


+ Motion being on created could ne 1 
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be annihilated without an omnipotent Hand, 
than Body itſelf: in Confequenee of which, 
* he was obliged to teach, that the | Quantity 
of Motion is always the ſame ; fo that if 2 
* the Men and Animals in the World wert 
* moving, yet ſtill there would be no more 
Motion than when they are at reſt; the 
Motion which they had not when at reſt 
being transferred to the Zther. So utizc< 
countable are the Notions of this great Phi. 
* loſopher, that it is ſurpriſing his Doctrine 
* ſhould have met with fuch univerſal Recep- 
* tion, and have got ſo ſtrong a Party of 
* loſophers on its Side: That notwithſtanding 
it was more abfutd than the Schoolmen's 
* ſubſtantial Forms, they muſt all be exploded 
* to make way for his ingenious Hypotheſis. 
The fame Author informs us, that ** ſo 
* wild and extravagant have been the Notions 
* of a great part of Philoſophers, -both antient 
and modern, that it is hard''t6**deterritine 


* whether they have been more diſtant in theit 
r 


* Sentiments from the Truth, of from one ano- 
* ther, or have not exceeded the Faneies of 
the moſt fabulous Writers, even Poets and 
* Mythologiſts: — This was owing to a preti- 
* pitate Proceeding in the ſearching into Na- 
ture; their negleQing the Uſe of Geomet 

and Experiments, the moſt yeceſſity Hel 
* to the finding out of Cauſes, and pt 
ing them to Effects. But, 


x 
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himſelf is here guilty of a great Miſtake ere | 
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was not aware of, nor indeed could-he be: The 
only Reaſon of, ſuch different Sentiments was, 
that former Philoſophers being ignorant af 
that univerfal Fire, which we have fince diſco- 
vered, were neceſſarily wrong in many things; 
This is what appears to be the true Reaſon of 
that Variety of. different Sentiments among 
them. Mr..Rowning himſelf js filent as to the 
Cauſe of Motion, any farther than informing 
aus what were the Sentiments of Des Carte; 
concerning it, as abovementioned. =  __ 
According to Dr. Stephenſon, Motion is- an 
abſolute Cauſe, and acts as a delegated Agent 
to bring about or produce natural Effects. 


* Among ſecondary | Cauſes, Motion,” he 
ſays, is the principal immediate Agent and 
« Infirument of all the Effects, Operations, and 
FPhenomena that are produced in the material 
. Univerſe, and is the primary Cauſẽ upon which 
the Power, Force, and Energy of every Body, 
or Syſtem of Bodies, wholly depends. For 
Matter, or Bodies without Motion, can nei: 
*. ther ſuffer any Change in themſclves, bor 
produce any Change ar Alteration in other 
« Bodies, but would remain for. ever in a ſtate 
©; of abſolute Reſt and Inactivity; ſo that what; 
ever Changes ot Mutations happen in Bodies, 
*. the, ſame are all neceſſarily produced by 
Motion, either added thereto, or ſuhtracted 
therefrom. For which Reaſon we find, that 
according to the preſent eſtabliſhed Order.of 
Nature, Matter and Motion are rendered 
r ip 
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6 inſeparable the whole Syſtem of Matter, and 


all material Beings, both animate and inani- 


© mate, being for ever ſubje& to ſome d 
of Motion, more or leſs, by which they are 
kept in a continual Circulation or Fluxion, 
and thereby fitted to undergo and paſs thro" 
different States, Forms, Periods, and Appear- 
* ances, according to the final Ends and Ap- 
« pointments of Providence. And thus we 
* obſerve, that all animal and vegetable Bodies, 
© ſrom the higheſt to the loweſt Degree in the 
* Scale of Life, as well as all other material 
* Beings, even the great Planetary and Come- 
* tary Bodies themſelves, which compoſe this 
* ſolar Syſtem, are conſtituted and formed to 
* continue only for a certain Revolution and 
Period, ſome longer, ſome ſhorter ; which is 
no other than a progreſſive Motion, whereby 
they paſs through different Scenes and States, 
and put on different Forms and Appearances ; 
* which when accompliſhed, they become 
* reſolved again into the general elementary 
Maſs of Matter, tho' even then they are nei- 
© ther diveſted of Exiſtence nor Motion, but are 
* ſtill in a Progreſſion to new Life, Form, and 
* Being ” (a) —See Dr. Stepbenſon's Introdue- 
tion to his Mechanical Phyfician, p. 11, or p. 
242 of my Philoſophical Effays. K.. 
Eſſays, Part ad, ſect. 146.—“ If we do but 
caſt an Eye of Contemplation on the general 
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() Here note, that tho Doctor treats on Motion nz a Cauſe, 
N Phenomena 


146 A principal Cauſe of Motion is the 
©: Phenomena of Nature, we perceive Motion ia 
© almoſt every Part. — That the Matter con- 
_ © tained in the viſible Creation is full of Motion, 
© is ſo obvious as not to be denied; though the 
mechanical Cauſe of it, and how ſupported 
and preſerved, has been much controvetted. 
© But ſo long as we were ignorant of the EN. 
© Zence of Fire as a durable Principle, fo long 
« were we neceſſarily ignorant of the Cauſe of 
© ſuch Motion. Before ſuch a ſubtile Medium, 
©. or; Ether was diſcovered, the Cauſe of Motion 
© was given up, along with other immechani- 
- © cal Cauſes, to be performed by the imme“ 
© date Influence of the Firſt Cauſe,” 
4 Before ſuch a Diſcovery was made, we 
q ſeemed naturally enough to conclude that all 
Matter was inert; whereas we now find we 
© were greatly miſtaken. and that there are 
c *, ve Particles of Matter exiſting, as well as. 
ve, the Effects of which active particles, 
| — 1 thoſe contained in the Pores of 
© groſs Bodies, were ſuch, that the groſs Par- 
* ricles themſelves appeared (in many different 
© Circumſtances) to be endued with active 
© Properties. But had we attended to Sir 1faac's 
* Principia, we might have learned better: 
„L There be informs us, That the Cauſe of that 
7 J Activity is not in the groſs Particles them- 
3 55. ſelves, as we imagined, but in the ſubtile 
. © elaſtic Medium ng in their Pores 8 . 
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Deflroying and Refloring the Equilibrium. 17 

This was a much more natural Deſcription 
of it than could at that Time have been rea- 
ſonahly expected, particularly, as Sir I/aac 
confeſſed he was at a Loſs for proper Expe- 
riments to inyeſtigate the Laws by which it 
0 operated.“ 2 , 

« Nature almoſt every where appears replete 
* with phyſical Cauſes to produce all kinds of 
* neceflary Motions, not only among Animals, 
* Vegetables, Sc. but even in the celeſtial 
Regions. For all Motions in the Microcoſm, 
both voluntary and natural, the moſt ample 
Proviſion is made: And can we imagine a 
© leſs Provifion for Motion in the Macrocoſm, 
particularly now we have made a compleat 
* Diſcovery of ſuch an active and exterifive 
* Agent, —_—_ in Nature, as was never 
credited before? 

« A principal Cauſe of Motion among in- 
* animate things is the deſtroying and reſtorin 
the Equilibrium; the Effects of almoſt al 
thoſe remarkable Experiments in Electricity, 
appear to be founded on Nature's Efforts tg 
reſtare the deſtroyed Equilibrium, by means 
© of the exquiſite Elaſticity and Rarity of the 
* ſubtile Fluid, alternately exerting their diffe- 
Arent and contrary Forces, acting with, or 
© counteraRing the Spring and Preſſure of the 
* Atmoſphere. Heat and Cold are likewiſe 
ptaductius of like Effects; which two oppo» 
* lite Qualities are wonderful, and were in ſuch 


* remarkable Eſteem with the great Lord Ba- 
| | Y.. + 5 
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con, that he compared them to the two Hands' 
of Nature. How much more then had he 
lived to ſee the ſurpriſing Effects of Oppo- 
ſites, which are brought about by thoſe two 
© inherent Properties of this grand Principle 
of Nature, namely, exquiſite Rarity and 
« Elaſticity in the Mediuꝑ juſt diſcovered.” 
= Thoſe who had geſected ſuch a Medium, 
and conſequently ſuch a manner of reaſoning, 
© were much diſtrefled for the Cauſe of Motion, 
having thereby ſhackled themſelves with in- 
* ſuperable Difficulties and Inconſiſtencies.“ 
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DIALOGUE XIE. 
On the Cavss of GRAVITY. 


B. NM] HAT is Gravity? For I muſt 
| 2 W I confeſt have but a very confuſed 
Idea of it, it being uſed in ſo man 
HN N ng's many 
| different ſenſes, as if the Word 
was deſigned to be guarded from having any 
particular meaning at all. The word Attraction 
is frequently uſed inſtead of it; which is ſome- 
times made Uſe of as a Cauſe, ſometimes as an 
Effect: Sometimes we have the Expreſſions, 
Attraction or Gravity, juſt as if thoſe two words 


had but one and the ſame meaning, and might 
« be 
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be uſed promiſcuouſly ; with many other In- 


conſiſtencies; as Attraction and Gravity; At- 
traction or Gravity; Attraction of Gravity; 
Attraction of Cobęſion; A tiraction of Magneti/m; 
Attraction of Electricity; Cc. Cc. In ſhort, I 
can, as I ſaid, find no meaning affixed to either 
of the two words Gravity or Attraction. 
A. What you ſay is true, and was all owing 
to the perplexed State of Things, and the Ob- 
ſcurity in which Philoſophy was then involved. 
The Caſe was the ſame with the preſent Elec- 
trical Philoſophers; nor could they extricate 
themſelves before the modern Experiments 
cleared away the Darkneſs. To ſay the Truth, 
before that Time it was morally impoſſible to 
behold Things as they really were; The In- 
conſiſtencies and Diſingenuityof men in making 
Uſe of two ſuch different Words in one and 
the ſame Senſe is too apparent to be denied. 
B. What are the Sentiments of Electrical 


Philoſophers as to this intricate Subject, Gra- 


vity; for it would be a great Satisfaction to me 
to hear a rational Account of it? 

A. I will readily give you the moſt rational 
I can, and what appears ſo to them. Gravi- 
tation, or a centripetal Tendency of Bodies, is 
two-fold; firſt, a tendency. towards the Centre 
of the ſolar Syſtem; and, ſecondly, a tendency 
towards the Centre of the Earth: The molt 
obvious of which is the latter, and is evidently 
pointed out by all Falling Bodies ; and the 


— 
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former is treated of and explained, in the The- 
ory of the Sun, p. 231 of the Eſſays. | 
B. How do they account for the Cauſe of 
that centripetal Tendency ſo obvious in all Bo- 
dies: I mean, that Tendency of all common 
Matter towards the Centre of the Eurrb? .. 
A. From an exterior Preſſure of the uni- 
verſal, elaſtic, æthereal Fluid, which plainly 
appears when we conſider the Phenomena 
exhibited by Falling Bodies; I mean, thoſe 
remarkable Accelerations, which not only 
plainly point out the great Violence of the 
Force or Cauſe, but are alſo plain Indications 
that the Cauſe of the Gravity of Bodies towards 
the Centre of the Earth is an exterior and im- 
petting Force, and not an inherent and eſſential 
roperty of Matter, as hath been heretofore 
maintained by many others, The Electrical 
Philoſophers allow indeed, that to outward 
Appearance, the Cauſe of Gravity towards the 
Centre of the Earth, ſeems to be a real and 
_ eſſential Property of Matter, interwoven, as it 
were into the very conſtituent Parts of the 
Matter of Which our Bodies are compoſed. 
But nothing can be a plainer Proof, that the 
Cauſe of the gravitating Tendency of all Bodies 
towards the Centre of the Earth is ah exterior 
Force, than thoſe Aecelerations of the Motion 
of deſcending Bodies. Beſides, were the Cauſe 
ſeated within the Bodies themſelves, their M 


tion when deſcending muſt be more regular an 
uniform; 
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uniform; conſequently the Accelerations art 
the Effects of an external Force (a) 
. As you are now ſpeaking of the Cauſe of 
Gravity, you muſt excuſe me if I claim Jour 
Promiſe of recapitulating your Theory of the 
Nature and Office of the Sun. CY 
A. I ſhall with Pleaſure fulfill my Engage- 
ment ta you; and am inclined to hope, tht if 
you conſider my Theory with due Attention, 
(for | will venture to-call it mine, having never 
read or heard of it before) you may at length 
thank me for the Recapitulation ; fince it will 
explain to you in the moſt natural and cleateſt 
Mannet hitherto. known, the true Cauſe of the 
centripetal Tendency of all the heavenly Bodies 
towards their Centre. | 2 ONS 
In the firſt Place, I muſt inform you that the 
Dimenſions of the Sun are briefly as follow (5): 
Diameter, 796400. Engliſh Miles ;—Circum- 
ference, 2501970 Engliſh Miles; — Area 
of the greateſt Ciicle or Face of the Sum, 
498142274784 Square Miles; — Superficial 
Content, 1992 569099 136 Square Miles; — 
Solid Content, 264 796742356 18688 Cubi- 
cal Miles. Z-: 124 A 2 es A 
«© What a ſtupendous Maſs this! Moſt ex- 
quiſitely formed and adapted to the Office for 
which it was ordained, and with no leſs than 
infinite Wildom !- And yet, when we take 4 
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(a) See Page 65, 66, on Falling Bodies. 1 


(5) See Philoſophical Efays, p. 332. 
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thing may be further enquired into by others. 
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general Survey of the Works of the Creation, 


we find nothing made in vain ; nothing ſuper. 


fluous or redundant ; and notwithſtanding this, 


all is performed (as Sir 1/aac Newton has clearly 
demonſtrated in his Principia) with mathema- 
tical Exacneſs!” | | 


« That ſo large a Body was created for Ends 


. proportionably great, cannot be doubted; and 


its very Situation is no ſmall Indication of the 


fame. What thoſe Ends are, tho' it may be im- 


poſſible ever to find them all out, yet, by pro- 
ceeding with due Caution, we may very proba- 


bly be able to obtain ſufficient Data to conduct 


us to many uſeful Truths; and even when the 


Analogy appears true, and yet falls ſhort of a 
Demonſtration, it may then be put down by 


way of Interrogation or Quere, that the ſame 


« The next remarkable Characteriſtic rela- 
ting to that glorious Object, and which is moſt 


obvious, are the Rays perpetually darting from 


him. This Phenomenon ſeems to indicate and 
point out his Office, viz. that of a Circulator. 
or, as hinted above, as he is every Moment 


"emitting his Beams from all Parts of his Body, 


it may rationally be concluded, that as conſtant 


a Supply of the ſame elementary Fire will be 
thought abſolutely neceſſary in order to preſerve 
an Equilibrium: | 

As in Mathematics there is no proceeding 
Forward without proper Data, ſo it fares in 


Philoſophy : Unleſs the Problem hath ſufficient 
os 13 Data, 


And Office of the Sun. rey 
Data, the Mathematician labours in vain, and 
can never inveſtigate his Theorem ; no more 
can the Philoſopher without proper Requiſites 
inveſtigate his Theory.“ 

« Arguing from Analogy is an approved 
Method of inveſtigating the , Knowledge of 
things. Now the Body of Man has been thought 
by ſome of the moſt curious Obſervers of Na- 
ture to be analogous to the Syſtem of the world, 
and was theretore termed the Microcoſm, or 
World in Miniature, to diſtinguiſh it from the 
Macrocoſm, or great World. Let us then con- 
ſider the Microcoſm, which we beſt under- 
ſtand, This minute World we know to be 
compoſed of Solids and Fluids, and to be full 
of Motion; and alſo that the Motion of the ſolid 
Parts (and conſequently that of the whole Ma- 
chine) is from the Effects of the Motion of the 
bodily Fluids; for if their Motion be retarded 
in any Degree, a proportionable Defect is ſure 
to follow among the Solids alſo; and whenever 
their Motion entirely ceaſes, the whole Machine 
becomes motionleſs, inanimate, and dead.“ 

The next thing ta be conſidered is the phy- 
fical Cauſe of this natural Motion of the bodily 
Fluids; - which Motion we are well afſured is 
performed by the Heart; an Engine or Inſtru- 
ment fitly contrived and adapted for that pur- 
poſe, and placed in the moſt commodious part 
of the minute Syſtem for that End.” | 

« If then, I ſay, the ſureſt Way to arrive at 
the Truth is to argue from Analogy, i. e. from 

Things 
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Things well knowp, to thoſe leß known; the 
Macrocoſin, or'great World, is alſo well kndwn : 
| to conſiſt of Solids and Fluids, and to be replete 
with a Variety of Motions; which Motions, 
from repeated Obſervations, appear to be owing 
to the Effects of an active zthereal Fluid: 
This has been often conjectured before, and 
inſiſted on by ſome of greateſt and moſt 
eminent Philoſophers, particularly Sir J/age 
Newton and Bithop Berkeley; but as their 
8 could never be ſufficiently ngen 
proper . e before the late Diſco- 
2 y Electricity, the Evidences they re 
duced were not properly regarded.“ 
„ From the ſame Method of reaſoning we 
8 naturally conducted to the Sun as a Cireu- 
ator in the Macrocoſm, which (as we find by 
the Effects of thoſe Burning Mirrors) ſends 
forth ſuch Plenty of a powerful æthereal Fluid, 
or pure elementary Fire,” 
Since then, by this Method of reaſoning, 
we compare great things with ſmall ; may not 
the Sun, with ſufficient Propriety, be termed 
. the. Cor Mundi, or the Heart o "the World, 
fimilar in its Office to the Heart in the Body, 
diſpenſing the æthereal Pluid to the utmeſt 
Limits of the Syſtem? Particularly, when we 
conſider that ſuch a conftant Emiſſion of that 
æthereal Fluid from the Sun's Body muſt re- 
quire as conſtant a Supply. How that is 


rformed, I am now to en uire.“ 
Far „ 
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ec This Fluid, like the 922 in the Body, 


8 from thine returned to intintain the Circus 


lation: Por us the Blood in the Mierocoſm is 
dy the Force of the Heart protruded to the ut- 
moſt Limits of the minute Syſtem, and when 
it Can d no farther, retolns back to the 
Heart again, ta keep up and maintain the Cir- 
culation: So, if the Analogy holds good, the 
*thereal Meciam in the Maecrecoim, when 
protruded to the utmoſt Limits of the Syſtetm 
8 the World, and can proceed no farther, 
tetuyhs in uke Manner back to the Sun to 
maititain the Cr culatloen: By what means tuch 
1 Retut̃rr is effected in the an 1 thall 
endeavour to ſhew.,” 1 
e According to the © vnoders: Aſtronomy, 
- fixed Stat is of the fame Nature and 
— the ſame Office that the Sun does in 
dur folar Syſtem, which Opinion is ſupported 
by many * ee ſome ol which 
are the following ot 
« Firſt, The Light of the fixed Stars is not 
1 böftbwet Light, like that of the! Planets z 
* — as that of the Sun. 
Fecondly, theit Diſtance” is fo immenſely 
it, as to afford ho perceptible/ annual Parals 
ax ;\ that is, ſo great, that the Diftance of 
162600006 of Miles (equal to the Diameter. of 
the Party's amm Orbit) nearer or furthiet 
from them, makes no ſenſible Difference ia 
theit Altitude: Neither does a ctleſtial Tele- 
10 wen thagnifies en mi XK 
j 10 2; '2 19 1914940 un 52 © Times, 
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| Times, ak any Difference as to. chair. Mag- 
nitude; which are undoubted Indications, that | 
-their Diftance is nose, rears : And con- 
ſequently,” 
„ Thirdly, If the Sun were placed at the 
ſame vaſt Diſtance, it would appear like ford 
another lucid Point“ 
Every fixed Star then being allowed to be 
the Centre of a $yſtem of Planets and Comets, 
performing the == Office as the viſible, Sun, 
and like that perpetually darting its radiant 
Beams to the utmoſt Boundaries of each reſpec» 
tive Syſtem,. and far beyond ; the conſe quency 
muſt be, that the profound Abyſs, or what i 
by ſome termed the Immenſe Void, is mot 
replete with Æther of all other Parts, i. e. that 
Part of Space which we thought the moſt void 
and empty, contains the greateſt Fullneſs and 
the denſeſt Ether; z. e. the tarther from thoſe 
ſeveral grand 1 the more denſe it 18 
ronceived to bei?” 
Jo render this yet more plain and intelli- 
gible, ſee Plate II. which will coavey a more 
clear Idea than a Multitude of Words: Where 
8, at the: Centre, repreſents the Sun: The fix 
concentric Circles, the ſeveral, Orbits of, the 
Planets: The ſmall Lines, or ſtrait Strokes, the 
ſolar Rays. The ſame is to be underſtood of 
all the ſurrounding ſolar Syſtems. 
„ Theſe things conſidered, let us hear Sir 
Lac Newton himſelf. Every, Body,” he ſays, 
* endeavours to go from the denſer Part of the 
« Medium 


=y 


mw 
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Medium ards the rarer: And if this Me- 
6 dium he tle el (n withiri the Sun's Body than at 


* his Selle ov, and rarer there than at the hun- 
* dredth' part of an Inch from his Body, and 
rarer there than at the fiſtiethᷣ of an [nch from 
© his Body, and rarer there than at the Orb of 
© Saturn: I ſee no Neuſon why the Inereaſe of 
* Denfity ſhould ſtop any whers and not rather 
be continued thro all Diſtances from the Sun 
to Saturn, add beyond. And tho” this In- 
* creaſe of Denſity may, at great Diſtances, be 
, exceeding flow, yet if. the elaſtic Force of 
* this Medium de exceceding great, t may? 
© ſuffice to imp Bodies from the denſer Parts 
of this Medium towards the rarer, with all 
© that Power which we cal Gravity And that 
the 1 of this Medium is exceeding: 
c great, ” may be gathered from the Swikgels of 
«Its Vibration. 'Optics//Quere 2. al 
„ Theſe thing, cho delivered as 2 Quare, 
muſt be allbwea'to be his'real Sentiments; as-is: 
manifeſt from the! Advertiferhent in the ſecond” 


and later Edſtions of his Opties, where he ac 


quaints us, that ** to ſhew he did not take Gra- 
© vity for an effetitial Ptoperty of Bodies, he 
wi bad a at oe concerning its Cauſe,” 


© chooſing ic bye af Queſtion, 
betauſe 0 1 s Hot then uris fiedt about it for 
* Want of ments. tl Los one 
© «This Fir n ir '[/akc's Oinivis Home t6 do- 
incide exactly with the preſent Plan. Since- 
then it ROY ſuppoſe, that the 


it t@a'ilw i.vils 6: giv <-: n farther-" | 


Weis 
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dnn the folar Rays proceed from ina, We 
more denſe they are conſequently, 115 hs be he 
have gone on ſo far as to meet with th 
from the neareſt ſolar Syſtems . 1 
they muſt, in thoſe far diſtant R TN 008 

denſeſt of all. Is it not ea oof aer 
elude, that at o deaſe a part of an exttemolꝝ 
elaſtic Medium, it muſt, n thence return 
again to the moſt rare part from 
ent, and, in its, Progreſs, cauſe the, cgntgl 
Force of the Planets; 4. 6 that, Forge. 
oauſeth them to gravitats towards the 8 


Hence a Circulation in the, Macrocolm appe rg 
as agreeable to Reaſon, 45.4 Circulayion 1 1 a 
% 


Microcoſin ;. and that Gravity e | 
an impelling Foce. — ls it not reaſonab) 
to ſuppoſe, that ſuch a gradual ogy a 
Denfity of the Æther, from ou, tot be gi 
moſt mind the Syſterny is. the true 
nical Cauſe, hy Saturn, in the denſer ge 
the Medium. moves lower th 15 Juteter, in 
rarer; and 5 Jupiter Shan. Mart "Mea 
than the Earth Fa.“ 4a ty % 4411 52 ist 
% What a compleat, gloxiaus, 2. Kane 
dous Piece of Machinery then, is the Mar NM. 
tem! How much more io i the w ale E me 
of Nature] And how. conſuminate 2 
the Wis pon, and the San 
aud Er Aci cl 
— bes her- v. _ — 
Hence re appears mar 
ef Motion in the World than ere has — 
hitherto 


On Ce 


hitherto ſuppoſed; and an adequate MO to 
render the centripetal Forces of the Planens and 
Comets intelligible and rational.“ 11 ® 

The fotar Syſtem then may not improperly 
de conſidered as a concave Sphere, where — 
greateſt Denſity,or Sprin is conceived te bo at 
the Surface, or Circumferenee, and 
trom every individual Part of ĩt towrartis the 
or Centre. If Enquiries are purſued on Mis 
Plan, oy in In beter ded nan; in an uni- 


e legum 585 fas 7e Fird, ** 


gsi 


ers 


*-whereby the Particles or primary Cor- 

* puſcles, * 

* conneQed” or bound together, a de fo 

6 Patticles; an nd 'thofe agai kept | 

* as td form Vel Mate 

«The Clurfe c thjs Coteſion or Neu 

0 * terig, has extremely) exec the” Philo- 
hers of all Ages. In atl Syſteras of Phyſics; 
atter is ſuppoſtd ori e ty be ie minute 

0 « inviſible A; a 2402 aide 

Ce How tint 5 what Principte-theſſeveraP 

* and diſtinc ufcles "ſhould come fieſt 

nes and 2 into Uttle Syſtems j 

and Hoy th&y the hold come 90 — 

* that State of Union; is a Point of the uttnoſt 

Diffeulty, and eveſt of tie ws 2 — 
211 21 293.1 new 


of ay in Phyſicks?”* « The 


« Cong, in Phyle, iu che Ane . 
a Bodies end ane A de 


- Ibo Oe Cebeſon. 


LFThe moſt popular Opinion is tat ſo ſtre- 
© nuouſly defended by J. Bernoulli, de Gravitate 
Atberit; who accounts for the Cobęſion of the 
« Parts of Matter, from the uniform Pr eſſure 
« of the Atmoſphere ; confirming this Doctrine 
« from the known Experiment of two poliſhed 
«. marble Planes, which, cohere very ſtrongly 
4 in the open Air, but eaſily drop aſund rin 
an exhauſted Receiver.— But tho this The- 
<. ory might ſerve tolerably well to explain the 


| 


* Cobgfien of Compoſitions, or greater Callec- 


* 


« tions of Matter, yet it falls ſhort of account- 


2 or 
puſcles 


* ©- MOgeNEQUS Bodies, 


* 


4 cobere with a great Eorce; to SON pr, 


ber whieh Force, id toe i 
« very Point of Coptad, is very F tle 
5 Diltances 1s leis, and at a Rt Farther th | 
Nalin een een 
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* tance is quite inſenſible. No if compound 
* Bodies be ſo hard, as by Experience we find 
* ſome of them to be, and yet have a great 
many hidden Pores within them, and confiſt 
of Parts only laid together; no doubt theſe 
* ſimple Particles which have no Pores within 
them, and which were never divided inte 
Parts, muſt be vaſtly harder.” 13 

« For ſuch hard Particles gathered into à 
* Maſs, cannot poflibly touch in more than a 
* few Points; and therefore much leſs Force 
© js required to ſever them, than to break a ſolid 
Particle, whoſe Parts touch throughout all 
their ſurfaces, without any intermediate Pores 
or Interſtices. But how fuch hard Parties 
only laid together, and touching only in a 
few points, ſhould come to cobere ſo firmly, 
as in fact we find they do, is inconceivable, 
* unleſs there be ſome Cauſe whereby they'are 
attracted and preſſed together,” : 

% Now the ſmalleſt Particles of Matter may 
cobere by the ſtrongeſt Attractions, and con- 
* ſtitute larger, whoſe attracting Foree is fees 
* bler: And again, many of thoſe larger Pars 
* ticles cohering, may conſtitute others ſtil 
larger, whoſe attractive Force is ſtill weaker; 
and ſo on for feveral Succefſions; till the pro- 
greſſion end in the biggeſt Fett pen which 
* the Operations in Chymiſtry and the Colours 
* of natural Bodies do depend; and which by | 
* cobering compoſe Bodies of a ſenſible Mag- 
* nitude,” e nes Uz £5 162% * 

ar - The 
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The different Degrees of Cohefon conſtitute 
Bodies of different Forms and Properties. 
Thus the ſame great Author obſerves, * the 
Particles of Fluids, which do not cobere'too 
* ſtrongly, and are ſmall enough to render 
them ſuſceptible of thoſe Agitations which 
| © keep Liquors in a Fluor, are moſt eaſily ſepa- 
rated and rareſied into a Vapour, and make 
£ what Chymiſts call vslatile Bodies; rarefyin 
wich an eaſy teat, and again condenſing with 
„„ , i. At; 
- * Thoſe whoſe Particles are groſſer, and fo 
© leſs ſuſceptible of Agitation, or cobere by 2 
© ſtronger Attraction, are not ſeparable without 
-© a greater Degree ot Heat, and ſome of them 
not without Fermentation; and theſe make 
© what the Chymiſts call fixt Bodies,” See 
Chambers under the Word Cohefion. 
Coheſion of the Parts of Matter is obſetved 
to be ſtronger or weaker according to the dif- 
ferent Qualities of the adhering Particles. The 
cauſe of which Phenomenon was ſo intricate 
and perplexing as to.be given up by Enquirers, 
Even — 1 — 1 1. a lg. 
fable to be accounted for on any natural or ra- 
tional Principles whatever. — And the Rev. 
Mr. Janes, in his Eſſay en the Fiſt Principles 
ef Natural Philoſophy, obſerves, ** that there 
are a Sort of Reaſoners amon pit us, who ſeem 
* to glory. in their Ignorance, and haye preci- 
I pitately defigd all the Philoſophers upon 
Earth to account for the Came of . Coheſion, 
a7 --- ER other wilc 
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« otherwiſe than by the Power of the Deity 
immediately. intereſted.” 

This being the Caſe before the Diſcovery of 
Fire, it may be well worthy our Enquiry, 
whether ſome Light may not be ſtricken out 
upon that Subject, ſince a pure permanent Fire 
has been diſcovered. — It ſeems the more pro- 
mifing on account of our having diſcovered by 
electrical Experiments that this Fire is univer: 
ſal, t only in all open Spaces, but exiſts in 
the Pores of all Bodies. —Of the Truth of this 
Poſition we are certain; fince it is undeniably 
proved by Experiments in general, to be ob- 
tained from the Pores of groſs Bodies; and that 
which leaves us leſs Reaſon to doubt is, that 
altho' it be real and youu Fire, yet we obtain it 
with the greateſt Eaſe and in the greateſt Plenty 
from nothing (Metals excepted) ſo much as 
from Water 

The Cohefion of Matter, or what we term a 
Solidity, is very different in different Bodies g 
fome . much ſtronger than others ; 
which Differences prevail even among Bodies 
belonging to the ſame Claſs, as for ae 


Metals. 


In the 32d Part of my Evan, p. 441, When 
treating on Cohefion, it is abſeraed, that the 


moſt promiſing Method to obtain a true Idea of 
the Cayje of Coheſion, is by means of a previous 
Enquiry into the Manner by which the ſtrong- 
eſt Coheſſom may be deſtroyed. To effect which, 
it is neceſſary to g d u — 
- * 
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by a Variety of electrical Experiments, peri- 
cularly by many that are contained in chap. 3d 
of the 1ſt Part; viz. that of a fubtile Medium 
exiſting in the Pores of all groſs Bodies; which 
Medium, when obtained from their Pores by 
means of the electrical Apparatus, is found to 
be real and true Fire; ſo that, as is there ob- 
ſerved, in the melting of Metals there is no 
more Fire introduced into them thay was 
before; all that ſeems requiſite to deſtroy the 
Coheſion is, only to communicate a ſufficient 
Degree of Heat to the component Parts of that 
Fire already in their Pores: Accordingly we 
find, that as ſoon as ſuch a Heat is communi» 
cated to it, the Particles of the Fire contained 
in the Pores become ſo expanded, that the 
Particles of the Metal become ſeparated from 
one another; i. e. a Fuſion enſues : But no 
ſooner is the Violence of the Heat a little aba- 
ted, and by that means the Expanſion of the 
Particles of the internal Fire leſſened, than the 
former Coalition of the groſs Particles begins to 
take place again; and as the Heat more and 
more decreaſes, that Expanſion being thereby 
more and more contracted, the Coheſion 
becomes again more and more compleat. Or 
it may otherwiſe be thus defined: 

The Pneuma, Eſſence, or Spirit of Lord Bacon; ; 
that elaſtic preſſing Agent, which we find by 
experiment to be conſtantlydeſcending from the 
upper Regions to the Earth in general, and to all 


ratched Parts in particular, i is the real cauſe why 
Bodies 
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Bodies deſcend with ſuch Force and Celerit y. 
and why the parts of the Metal coaleſce before | 


and after the Fuſion; which violent and preſÞ- 


ing Force of the Agent is yet overcome by the 
more violent counteracting Force of the ex- 

anded Fire in the Pores of the metal, when ſo 
intenſely heated; i. e. the violent [ntumeſcenee 
or Expanſion of the heated Fire in the Pores of 
Metal, overcomes the elaſtic Preſſure even of 
that very Pneuma, (which before cauſed the 
Parts to cohere) and by that means bears it 
away from the Metal: This ſeems clear, ſince 
a Fuſion immediately enſaes, and continues as 
long as the ſame Heat continues; but, as be- 
fore obſerved, when the Heat, and conſquently 
the Expanſion of the internal Fire, leſſens, the 


Coheſion again commences, and increaſes in 


the ſame Proportion. 
To illuſtrate this Doctrine. The fn Metals 


are found to be endued with fix different De- 
grees of Firmneſs, and require as many diffe- 
rent Degrees of Heat to melt them; i. e. to 
deſtroy their Coheſion: Of which in their 
Order. 

Firſt, Tin, being of the moſt looſe Texture, 
let the Degree of Heat which is ſufficient to 
melt it be called one.—As the Metal cools the 
Cohefion again commences, and when cold, 


the Coheſion is then perfect. 
Second. Lead, being more compact, requires 
two Degrees of Heat todeſtroy the Coheſion. As 


this cools the Coheſion commences as before. 
8 1 bird. 


; 


- was made at Petersburgh. For the Manner of the Diſcovery 
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T, bird. Silver, being the next in Order, te- 
quires three Degrees of Heat to deſtroy hy 
Coheſion. 

Fourth. Gold, the Adheſion of the conſtituent 
Parts of which being ſtill more tenacious, re- 
quires four Degrees of Heat to deſtroy the Co- 
hefion. 

Fifth. Copper requires a ſtill greater Heat 
to fuſe it, 

Sixth. Iron, being the hardeſt of all Metals 
then known, requires the greateſt Degree of 
Heat of all others to deſtroy the Coheſion. 

Or otherwiſe, by way of Iluſtration, and, if 


® poflible, to render it ſtill more plain and intel» 


ligible | 

Quickſilver having of late Years been diſ- 
covered to be capable of being frozen (a), and 
by that means rendered a perfect Metal, we 
have now ſeven compleat Metals. And if we 
were for once allowed to call Ice a Metal, the 
Number would be eight, and nearly in the fol- 
lowing Order; viz. Frozen Quickſilver, Ice, 
Tin, Lead, Silver, Gold, Copper, and Iron 
and would require eight different Degrees of 


9 Heat to deſtroy their Coheſion. 


Firſt Let the Degree of Heat which deſtroys 
the Coheſion of the frozen Quickſilver be called 
one Degree. It would then be eaſy to con- 
n — to cauſe the Farthnkes, to cohere — 


— — 


— 


(a) ſas hs means wig an artificial Cold. — Dice 


* as 4 


Proceſe, ice my Eſſays, p. 249, 250, et leq. 20 


no more would be required than to take awhy ; A q 
that ſmall Degree of Heat. + . if 
Second. Ice, which requires à greater Heah £ 
to deſtroy the Cohefion, may be called ry f L 
Degrees. If then one of theſe Degrees be tak 
away, the Coheſion is reſtored again » (Ef | 
Third. Tin requires three Degrees of Heattc C. 
deſtroy the Coheſion; if one of which be taken 
away, the Coheſion would again commence. 
Fourth. Lead requires four Degrees of Heat 
to deſtroy the Coheſion; one of which being © 
taken away, the Coheſion takes place as before. 77,& 
Fifth. Silver requires five Degrees of Heat to / A 
deſtroy the Coheſion; one ot which being taken Hart þ 
away, the Coheſion is reſtored. 3 | 
Szxth, Gold requires fix Degrees of Heat to 
deſtroy the Coheſi on; which immediately re- 
turns on the Removal of one Degree thereof. 
Seventh. Copper requires ſeven Degrees to 
deſtroy the Coheſion; which is reſtored on the 
withdrawing one Degree of the Heat, | 
Eighth. Iron requires eight Degrees of Heat 
to deitroy the Coheſion; but if one be taken 
from it, or it be leſſened, the Coheſion in the 
ſame Proportion returns. ' | 
Thus Heat is continùally diſſolving ſome Bo- 
dies, which a little before in a ſmaller Degree 
of Heat appeared of a ſolid Conſiſtence. ES 
Hence we have obtained the Cauſe of Cohe- 
ſion, and the Manner how it may be deſtroyed, 
in a Variety of caſes; which may be ſufficient 
to illuſtrate and point out the Cauſe of other 
Coheſions ; 
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Coheſions ; particularly fince we are certain 
that a ſufficient Degree * Heat will deſtroy the 
ſtrongeſt; as will be found by conſulting the 
indefatigable Boer baave s Account of Villette 


Mirror. 


% That concave Specuſum, or ſolar Burner, 
* in a Minute's Time, melted all the fix Me- 
tals, alſo all the Semi-metals that have been 
hitherto tried: Even ſtony and rocky Bodies 
are melted and vitrified by it in an Inſtant; 
as are Bricks, Clay, Sand, Crucibles, Mar- 
ble,. Jaſper, and Porphyry, which are turned 
into Glaſs by it. And laſtly, the very Stones 
which the Maſons make ule of for building 
the Furnaces deſigned for the fuſing of Iron, 
and ſeparating it from its vaſt, hard, foſſil 
Ore, melt and vitrify in this Focus immedi» 
ately; which no Perſon (let him underſtand 
theſe Things ever ſo well, or let him have 
ſeen ever ſo much of the Violence of confined 
Fires) could ever have imagined : for theſe 
ſame Stones would have remained many 
Years without Alteration in the intenſe Fire 
to which theſe Furnaces are always expoſed : 
So that the Power of this focal Fire is able 
to effect that in the leaſt Inſtant of Time, 
which the other, though the ſtrongeſt we 
© know of beſides, could hardly accompliſh in 
© the Space of ſome Years.” See Boerbaeve's 
Chymiſtry, Vol. 1, p. 140, Dallowe's Tranſla- 
tion; or my Philoſophical Eſſays, Part II, p. 


220, ſect. 102, 
| Having 
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Having treated of the above ſeveral Metals, 
and the different Degrees of Heat required to 
deſtroy their Coheſion; and fince the Diſcovery 
of a Method for the freezing of Quickſilver, 
the Number of perfect Metals, which before 
were ſix, was thereby augmented and became 
ſeven ; I ſhall now beg leave to offer to your - 
conſideration a few Hints on the very extraor- 
dinary and ſingular Properties of a new Metal, 
called Platina or White Gold (a); their Num- 
ber is therefore now become nine: Of which 
nine Metals, one of the two laſt added to their 
Number is the moſt eaſily fuſible, and the othet 


the moſt hard and difficult of all others. The 


very imperfe& Knowledge of the Properties of 
this extraordinary Metal'till within theſe few 
Years, appears to be owing to the great Diffi- 
culty which is found of deſtroying the Coheſion 
ſo as to bring it to a Fuſton : This was at- 
tempted by different Methods, and has been 
found to withſtand the Foree of the moſt in- 


(la) Plating is in ſmall and pretty ſmooth Grains, moſt of them 
reſembling, as to their Figure, pyramidal Triangles with blunted 
Points; their Colour not much unlike the coarſe Filings ofunru 
Iron, but approaching nearer to a filvery Whiteneſs, aſter bei 
ſoaked in an acid, or heated to 4 high Degree. Mr. Macguer ſup- 
poſes, with great Probability, that the Metal owes its Nameto this 
laſt Property, as derived from the Word Plata, which in Spaniſh 
ſignifies Silver. OS SSD. iS 4 Jo. 
The Name of White Gold, which has likewiſe been given to this 
Metal, 'atiſes out of certain Properties which alſo belong to 
Gold: Such as to be nearly of the ſame ſpecific Gravity as Gold: 
to reſiſt like that the Action of Sulphur, Lead, Antimony, the - 
Royal Cement, and all pure Acids; and to ſubmit, like Gold, ts 
no Solvent but Agze Kegia and Hepar Sulpburirt. 
ok, tenſe 
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tenſe and continued Fires of the Chymiſty 
without much Alteration : No Heat was yet diſ- 
covered ſutficient for the purpoſe, till one more 
active than the reſt was thought of, which 
when properly applied was found to effect a 
compleat Fuſion. The Agent I mean is that of 
the Solar Fire collected in the Focus of a Burn- 
ing-glaſs; by which means it was fuſed, and 
thereby rendered a perfect Metal: No Metal 
being truly perfect till it is fo malleable as to 
ſpread under the Hammer. This was diſco- 
vered by that ingenious Chemiſt Mr. Macguer, 
of the French Academy, and may be found in 
bis Chymical Dictionary under the Word Pla- 
rina: So that with the Addition of this Metal, 
together with that of Water, we have nine 
dodies in Form of Metals, which will require 
nine different Degrees of Heat to deſtroy, and 
as many to cauſe their reſpective Coheſions. 


on MAGNETISM. 


TFAVING in the briefeſt Manner treated, 
firft, On the Cauſe of Motion; ſecondly, 

Of Gravity; and thirdly, Of Cohefion : I ſhall 
next endeavour, in the ſame brief Manner, to 
ſhew the Cauſe of Magnetmm. But the Phe- 


' nomena exhibited in Magnetiſm are more 


untractable and difficult than either of the 
former ; and the Cauſe, or rather the Manner 
or Mode of its acting, {cems farther out of 
dur Reach. | 
Thers 


wa = Cd Arran. 177 + 
There Fen bs, © however, little doubt, „ 
that the Phe dinena are Effects produced from 
the ſame Cauſe, in a different Mode or Dreſs; 
In that Form it appears more ſubtile and active 
than in any other. This was the Reaſon of ny 
callin; ar irit of Mihef, wie uy Lotd B 
con's aticn, Penne * 10 noa 
My Hen Hint coiicctning the Cvaſe of Mags 
dena was from the Phenomena afforded'b 
vertical Bars of Iron, which, by means of r 
Poſition, were obſerved to acquire a' mãgneti⸗ 
cal Virtue. That Phenomenon ſeemed firſt to 
be taken notice of by Mr Boyle. See his Po- 
ſophy, abridged by Mr. Shaw, Vol. I p.48 
A Reca Kalten of the Experiment e by 
ſeen in a Note of my Eſſays, p. 78, ſect 158 
and p; 407 ; where that Ani after ſpeakin 
of the Magnetiſm acquired the Iron Bars 
Windows or any other that e ſtood 4 con- 
fiderable''Time in a vertical Poſition, fays, “1 
have found, indeed, that if 'a Bar bf Iron 
„which has. nht Koe oy jn an etect Teen 
be but held 
0 wil 


eiae nt, tha 
- wh and held again 3 . 
« whith juſt befote 25 uppermoſt, and drew 
the Nofth Point of the Nesdie, will nowz 
, being lowermoſt} drive it awuy; which . will 

not Happen to a Bar that Has Been fer ſome 


"BY beta tric Foftich 1 3050p 
ws 2 Fron 


175 ES 12 15 Cane of Magnet ”. 
„ Fram various Obſervations, nothing cap. apy 
pear much more. ohviqus and plain than; 90 
NMagypctiſm, ig acquired by monk 10 a go 
Ghtile aRivs: Fluid, which pervades the FRM 
of:ythafs Iron Vohigles, and which are W 
not only of acquiring hy that means 3 M 
tiſm themſalves, but likewiſe pf anne 
cating a ſtill greater Magnefiſm to oth fy lrg 
Res do which, will more plainſy appear a iii 
Farther 60, when I come to treat pf he Mitor 
060 wer ery vin 4 Tan Spe, 
-Apcorgding!to former Obſer tions, tion, 
Grayitagiop, 'Ephehon, i. ate all. of 10 
difterent Phangmens praduced by the 
i88ntieat: Cauſeq and no. fgaſonable e 


be mad put-thas che Cauſe. 9 1 netiſm is 
ho · arne : univerſal, ſuhzilé, y 160 
Magnetic. Virwei the Electrical vile, 
Fige bf d- ightning are a Kr | of beo one and ts 
be reaſonably Souhted, Hogs the, Effects vl 
each dre: iche ame: ee Polari ity, 4 "her 


aig. in g JW different W. 
lame: Prigciple;pager, different, Forms, cannot 


Inſtange, lis, pridenaly, generated, in Iron 
byi mesns pf the fabyje glaſtic Flu bar 
paifing thronghi them, bk . | 


„Pk. Frandlin has ee ys with, 3 
tbachto (give Juch a Palarjty io common Nee: 
tiles, cs 40; cape; hem, 10 traverſe. when aid 
en Water; 80% - informs 57 that it Was, a fe 
quent Experiment, at „to give 4 
Faletity to Needles by galy paſſing the « c 1-1 
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cal Flaſh through Fay So. that the fame 
2 75 ate predpced by bo Plaſh of g 
Firs wa A Prath ö Lightni b 
Flaſhes of Lightning Cap b 22 om in 
either loſt the Vitftae Pp; the ares x; or 
elſe the Poles were reverſed, the Notch Point 
turning towards the South. We are now, 
however, demonſtrably certain, that we were 
regiouſly miſtaken when we imagined every 
Na to be endued with Poles, an Axis, and 
an Equiatof, in a fimilar Maunet wich the 
Ear itſelf, I ſhalt therefore defilt from why 
farther 2 iry into the Nature of it, waving 
it to the Explanation of Time and 
rience ; and att conclude this Account of 
Natural Magnets, with what is, if poſſible, | 
et more abſtruſe and unintelligible, v#. the 
banter of conſtructing Artificial ones. | 


OLDS MA 0 NE T 8. 


tt JT HERE have been fever * 
propoſed for making Artificial Mag- 

* nets; bat eue has yet met with greater Su- 
ceſs man that of Mr. Caan, a Gentleman 
© well knotyn to the learned World, aud to 
* whom we owe the Diſcovery,® + 

The Procefs. Procute a Dorn uf * 
t fix of ſoft Steel, each 10 de tliree Inches 
long, one quarter of an Inch broad,, and dhe 
« twentieth of an Inch thick ;- with two 


pieces 
* of Irod, cath helf abe Le of <ne of the 
—— EE GT 


} 
' 
| b 
| 
iy 
| 
: 


and an 
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called the South Pole. Four of the ſoft Bars 


174 Conftr ution of Ar tificial Magnets. 
Bars, but of the ſame breadth and thickneſs j 
s alſo fix wry of hard Steel, each five Inc 


alf long, half an Inch broad, and 
three twentieths of an Inch thick; with two 
pieces of Iron of half the Length, but the 
whole breadth and thickneſs of one of the 
hard Bars; and let all the Bars be marked 
with a Line quite round them at one end. 
Then take an iron Poker and Tongs, or two 
Bars of Iron, the larger they are and the 
longer they have been uſed, the better; and 
fixing the Poker upright between the knees, 
hold to it, near the top, one of the ſoft Bars 
(having its marked end downwards) by a 
piece of ſewing Silk, which muſt be pulled 
tight by the left hand, that the Bar may not 
ſlide; then graſping the Tongs with the 
right hand, a little below the middle, and 
holding them nearly in a vertical Poſition, 
let the Bar be ſtroked by the lower end from 
the Bottom to the Top, about ten Times on 
each ſide, which will give it a magnetic 
Power ſufficient to lift a ſmall Key at the 
marked end (a); which end, if the Bar was 
ſuſpended on a Point, would turn toward the 
north, and is therefore called the North Pole, 
and the unmarked end is for the ſame Reaſon 


« being impregnated after this manner, lay the 


_ "I 


— 
9 — 
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(a) Here the Tong; an? Poker may be put by as uſeleſy, there 
being ns farther Occaſion tor tuem in the Procels. 


* J « two 
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two parallel to each other, at the Diſtance of 
* one fourth of an Inch, between the two - 
« pieces of [ron belonging to them, a north 
and a ſouth Pole againſt each piece of Iron 
then take two of the four Bars already made 
* magnetical, and place them together, ſo as 
* to make a double Bar in thickneſs, the north 
Pole of one even with the ſouth Pole of the 
other; and the remaining two being put ta 
« theſe, one on each ſide, ſo as to have two 
* north and two ſouth Poles together : Separate 
© the north from the ſouth Poles at one end, 
* by a large Pin, and place them perpendicu- 
# larly with that end downwards on the middle 
of one of the parallel Bars, the two north 
« Poles towards its ſouth, and the two ſouth 
« Poles towards its noith end: Slide them 
back ward and forward, three or four times 
* the whole length of the Bar, and removing 
them from the middle of this, place them on 
© the middle of the other Bar, as before di- 
rected, and go over tha: in the ſame manner 
* then turn both the Bars the other fide up- 
* wards, and repeat the former Operation; this 
* being done, take the two from between. the 
pieces of lron, and plicing the two outer- 
* moſt of the touching Bars in their room, let 
* the other two be the outermoſt of the four 
* to touch theſe with; and this Proceſs being 
repeated till each pair of Bars have been touch- 


* ed three or four times over, which will give 
| them 
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* them a conſiderable magnetic Power; put 
the half dozen together after the manner of 
© the four, and touch with them two .pair of 
the hard Bars placed between their Irons, at 
the Diſtance of about half an Inch from each 
© other ; then lay the ſoft Bars aſide, and with 
© the four hard ones let the other two be im- 
© pregnated, holding the touching Bars apart 
* at the lower end near two tenths of an Inch, 
© to which diſtance let them be ſeperated after 
they are {ct on the parallel Bar and brought 
© together again before they are taken oF; 
This being obſerved proceed according to the 
Method deſcribed above, till each pair Have 
© been touched two or three times over; but 
© as this vertical way of touching a Bar will 
© not give it quite fo much of the magnetieal 
« Virtue as it will receive, let each A yg now 
* touched once or twice over in their parallel 
* Poſition between the Irons, with two of the 
Bars held horizontally or nearly ſo, by draws 
ing at the ſame time the £2. of one from 
© the middle over the ſouth end, and the ſouth 
of the other from the middle over the north - 
end of a parallel Bar; then bringing them ta 
© the middle again without pa) 0 the pa- 
© rallel Bar, give three or four of theſe hoti- 
' © zontal Strokes to each fide. The horizontal 
touch after the vertical will make the Bars 
* as ſtrong as they poſſibly can be made, as 
* appears by their not receiving any additional 
. | " Streng | 


VPP ²˙1i¹.¹iQA⁴.¹ ˙ SG ks aks & 


in ſuch à manner as that two Poles of the 


strength * vertical touch is 
4 by pra Nymber of Bars, and . gi 
a 


«. zont thoſe of a rior” m | 
Power. ui whole XL. 4 = 
through in about half an Hour; and each of 
the large Bars, if well hardened, may be 
mad to lift twenty eight Troy Qunges, and 
ſometimes more. And when theſe Bars are 
« this — — they will give to an hard 
« Bar of t Size its "full virtue in leſs than 
t Minutes; and therefore will anſwer all 
« the” [Purpoſes of Magnetiſm in - Navigation 
and experimental Phil much better 
that the Loadſtone, which is known nat ts 
have a ſyMicient Power to impregnate hard 
Bars. The half dozen being put into a Caſe, 


« ſame Denomination may not be together, 
and their Irons with them as one Bar, they 
vill retain the Virtue they have. received ; 
6 7 if their Power ſhould, by making Ex- 

riments, be ever ſo impaired, it may he 
5 dice without any foreign Affiſtance in 4 
« few Minutes. And if, ont of Curioſity, a 
much larger ſet of Bars · ſnould be required, 
theſe wilſ communicate to them a fufficieat 
power to proceed with, and they may ina 
fhort Time, by the ſame r T3 
to * full ea. fs ; 


SS IEF #® Y 


2 ien. © n wy Having 


. Elfricity of Silk Stockings, -. 


4. Seen A VINO this far 0 my 
| H $/Enquiries into the Nature, vw 
Ku perties, and Uſes of Fire, in or- 

deri to evince it to be an anwver/al 
Agent in the ſtricteſt Senſe of the . Word, 
and the true phyſical Cauſe of the ſeveral 
Phenomena of Nature before recited, which 
have been long ſince given up as inexplicable 
by any philoſophical Principles hitherto known, 
I muſt inform you of one Thing more te- 
ting to Electricity, which I cannot omit, 
it — 2 of a moſt ſingular Nature, and 
manifeſtly tending to confirm the Doctrine 
of the Univerſality of this electrical Fire. 
But here I imagine that you will be greatly 
— * as I was myſelf, at ſuch unexpected 


&s from a moſt ſimple Apparatus; an 
* 


Apparatus conſiſting of nothing more 
a Pair of Stockings. 
Theſe Experiments have been profenced 
to the World in ſeveral Papers read. before 
the Royal Society by Robert Symmer, Eſq; 
F. R. S. And, as they illuſtrate my preſent 
Subject, are curious and entertaining, and, I 
believe, but in very few Hands; a parti- 
cular Account of them, I preſume, will not 


be unacceptable to you. 
B. This 


Eleni, of Silt Stockings, 250 
of No- 


B. Thiy is indegd ſuch an unhe: - 
dee" th > Attention 


als will worthil 1 en 
e curious. N 
A. You will have kalt Reaſbh * think fs, 
if you will have pati hear the ingenicub 
Authior's own has tin 0 his Expe riments. 
1 ſhould pq ut a v Car Share of 
Cuciohty were 15 25 Gehe de ſuch an extra- 
ordinary Account * the Elec city of Stock- 
ings. 


"ie e js bases 05 thoſe WAS 


. A. 5 K R —.— 
- Read February i&, 1759 · wb. 0 


s Tae « Time obſerved, 881 250 
- pulling OR es Ss N We 5 | 
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3 orack| "8 or, ſnapping. 
ak PE petceive em jo e mit 75 
L mage d doubt but that this 
Prip 115 of | Elec Arieit 
8 Opigion,, by 19 
0 be fee for ele electrical r. 
ths Te Were 190 or 
al 5 0 15 Fr Times. .1 N T> 
big Hh e 1 19, Jevergl of Wu f. iends 
e Greer, Ns 15 180 
25 u 
je pen wwe S genie bk 1 de 


off, ; Eſpecially in the Winter Ni Ni Aug 1 


ny 
gest og. To 
vo 6p 


78 0 geh f "Silt $ Stockings. 


apart 110 75 +$ 


25 not hear. of any | Body. that had taken 
this Phenomenon i 5 hadert in a Phi- 
loſo ng >. own. part, 1 could 
not but thi Sg lo > lirthing an ee ee 
one that: Lain to have an . e b e 

nexion with - the human Body. or is Lal 
as mich about us as the, Cloaths 46 5 50 
and is obviqus to the Perception of our Senſes, 
merited not only a philosophical Attention, 


but the ſtricteſt Enquiry paſſible. 
l I was the more induced to ſuch an \ Encairy, 
as it ſeemed to me to open a new Path for pro- 
ceedingy in electrical Reſęarches, and, might 
perhaps: throw new Light on the great and 
ſurpriſing Diſcoveries already made in that 
Branch of matural Philbfophy. © be! Simplicity 
of the , Apparatus, and great Facility in mak- 
| ing the proper Experiments, putting | it in 
Powet 4 17 in and carry on my Enquiry a at 
Plea ſure, 'Entered'u po ſome what of à reg ts 
lar Court 61. bf bection⸗ about the "peg 
ng of Nov: ber laſt; and fince that” Tim 
Nas pur fued it as . cloſe dy. as' mn Leifurk and 
the « Weather, , Which has been faf from favour- 
able for le ies 15 "hag would jets 
11 lt is 3 he” Parpe , this, and of thoſe 
pers chat r ay, folto 16 "before the Lr 
Fi an Account of 100585 perimen 5 
'blervations F Haye 100 Ack. or may 
1 be SM E ro make e the Fee 


{dil 99 75 5 1907 
ulr 1 2 
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from ihe Leg If any, cleckrle Virtue tetnains, 
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1 
My fir Endeavour was to diſcover. what 
Sort of Stockings was moſt p proper to product 


| EleQri city, in ord der to determine inis,“ I tried * 


ſingle Stockings bf diffetent Kinds, Fir 
Thread, . Cotton, Silk; and Worfted, . porting 
them on, and wearing them ſome” Time. On 
pulling them off, 1 could perceive 1 
of Electricity in the Thread r Cotton, 

no remarkable Degree of it u the 8 Silk and 


Worſted. 
| When I fay, ' 10 1 Degree of it, it it 


may be proper 2 dera little more explicit. 1 
muſt 8 obſerve, that Silk and Morne 


* 


being in themſelves electric, are both of them, 


eſpecially Silk, extremely ſuſee ible of ' Elec- 12 0 
tricity. ” 112 ſochetimes Oblerved, particu- r T7 
larly when the We her was, favourable, that r 

Silk when but barely handted. nay y, when L 
but ſimply touched, has become electrical 7 
where it had been handled or touched, as of a 
Wees by its attracting little ene fg 2 

ſu pended by Threads. It cannot therefor 7 0. 
be ſuppoſed "that SITE. 6 of Worfted Stockin gb”, 

can be p pat n the Leg, LO © ifs Ex= |; 

cited, ta. a envi Abel ew 23 22 
wedee it is, 4 * Shed” dof hey are | 
ſometimes perceived 10 maß 11. 9 F IE 
ſingle, But whatever bleeß eng e. fingle 

Stockings acquires 'by Friction ot ho le, 

it immediately lotes it upon being Teperated 


it is Bo Gore than; what betong F to It 4 "4 
. cleric. 
— 9 5 
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leckte Sub eating « ceaſing to be excited; «id 


5 in ſo ſm gree, as in the prefent 
2 to merit Attention. In general, N 
ak of 704 Electricity i in queſtion, 1 
2 a Power of Electricity as is obvious, and 
rceptible to, the Senſes, lo that the Steck- 
ngs, after being taken off, ſfowld uppeat 
more or leſs inflated z throw out. an efeRtictl 
Wind to be felt by the bare Leg; „r of 
repel another Stocking viſibly; and, upon 
the Touch, ſnap and emit or receive elec i. 
cal Fire. 
After making the Exj eriment ow h 
1995 with ſingle Stocki ings, I proceeded' td 
the Effect of two wo of Th upon otic I. 


This I did with two of Thread, Cottoß, 
Worſted, and Silk ſucceſſive y,; but this pie6- 
duced no electrical Appearance more than'! be; 
fore. I then combined them one with" ah6- 
ther, and, running through all the different 
Changes, 1 found that none of thoſe 1 then 
made Uſe of exhibited vidble roofs of Elec- 
tricity, but the Silk and Wor 
and there, inde the 


a Matter of Indifference whether the Sifk ot 
the Worfted were uppermoſt, e CO 
tion of the two was what 1 ; ed to be <f+ 
ſential; and hap pening at * ker Weak 
Silk Stockings wh 75 Worſted under the 1 
1 kept to the Vie of theſe ant vow bf * 
| conbefflenit 


Eberl of vil e = ut 
convenient Gireuinftitice/fo thy Courſe a 1 
Experiments. .Þ 
As ſome may have the cali 65 be 
the Obfetrationa I preferit them with; By Bk 
riments of their own making; before IH. 
ceed further, 1 fall furtriſh tern Wit u few 
Remarks, which may enable them t take 
their Experiments with more caſe amd ber- 
tainty than if they fer dut unaequaſted wien 
ſome Circumſtances, which I have lernt Non | 
Experience. 
One of the firſt Thinge to be Krensed to f 
the weather, which has an Influette of n 
electric Experiments, but nome more Hau 
thoſe which relate to this Bratich of Elæckrf. 
city. The moſt favourable Westlter is tha 
which is dry and clear, and if à little Profty; 
ſo much the better. Th general, whetr the 
Quickſilver in the Barometer riſes, and the 
Fire burns remarkably briſk and clear, way 
expect a conſiderable Apptatance of Ele 
city z at other Times, it is 1. better not to der 
tempt the Experiment. 
When the Weather is favoittable, i 4 
neceffaty to wear the Stockings alt Day: That, 
e raiſes tlie elocttical Power to th 


oheſt Degree; yet, provided th 
pr, e warm bY che Fire, dee me u are 
ut upon tlie 34 their Continuance 
for a ſhort Time prepares tem fufficien 
for exhibiting vifible Proofs of Elexträ 


If this ſhould not anfwer uport the firſt Tri, 


ifs Eletricity, of Silk. Stockings... 


the Operation may be repeated. two or threg 
Times to bring them into a proper b 
tion to receive the electrical Virtue; and this 
is no more than what is found to be ſome, 
times neceſſary with Reſpect to glaſs Globes 
and Tubes, , eſpecially. when new. If the 
Stockings have once acquired, this Diſpoſitiqn, 
they retain it for the Day, or until a Changs 
of Weather, and the Experiment may be re- 
peated with Succeſs as often as one pleaſes; 

for no ſooner are they diſcharged of their 
Electricity, than they are ready to receive, it 
+, anew; nay, if ſpeedily returned upon the Leg, 
they catch it inſtantaneouſly, and may be im- 
mediately pulled off to exhibit. a new Ex- 
ploſion :. What is ſtill, more ſurpriſing, they 
ſeem to gather Force by the Frequency of the 
Repetition, and, to ſome. certain Degree, in- 
creaſe in electrical Power, provided they be 
all along kept warm and dry, and that the 


Leg continue warm. 


* 


4 71 * . 


| 5 , * 5 
Another Circumſtance to be carefully at- 
tended to is the Manner in which they are to 
be taken off; for as to the putting them on, 
it is a Matter of Indifference how that is 
der formed. * taking them off, care muſt 
(i had not to ſeperate them; for if that hap- 
pens in pulling them off, all the Electricity 
eſcapes. The beſt, way is to put the Hand 
between the Leg and the Stockings and puſh 
them off together. Nothing more remains 
to be done than to pull them aſunder ; fe 
PRI 5 pee; 
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gree © of Electricity, which, when at tho highs 
eſt,” is s really ſurpriſing, +4 20S 02 20 
Before 1 conclude theſe oteafiond) Remarles, 
it may not be improper to obſerve, 1. is 
hot abſolutely neceflary that the Stocking 
applied to the bare Leg; if a+ fine Trend 
Stocking ſeparate them oh the Ley; —_— 
left upon it When they are taken off, 
does not much impair their Electricity. But 
it is more convenient to uſe the Hand inſtead 
of the Leg. 'The Inſertion of the Hang into 
the Stockings is alone ſuffieient, 2 
favonrable Weather to communicate ſuch an 
electric Power as renders them capable of an- 
ſwering Expectation in ſuch Experiments as 
| have Occaſion to make (a). b no return 
to.my Subject, | 1 ©93159703'353- F 29 3111 
The Opinion T had icohceived; that dhe 
Combination of Silk-#t5d -Worſted was neceſ⸗ 
ſary for the Production of Electricity, ſeemed 
to meet with Confit mation from all. Lade Exs 
periments 1 made with the Stockidgs'T then 
wore. I was at that Time in meur ning ſo that 
my Silk Stockings were black, and under them 
4  conftantly wote thin white Werſted. _— 
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bpon that,” they both: of them exhibĩt a Des 


N 


Y 


* A? * * 


of my Stockings. On the 


both . the ſame Leg. Aſter 1 


the latter ud of November I went gut of 
maurning. and of Courls changed the Colour 
heh hai 50 Pai 1 Ae 

ng * 9g 2 Pair of. white ve 
the Worſtsd after I had wore them ſomg 


— 4 zo@lyes to muff myſelf wich a few 


Faperim egg.“ The Weather was remarkably 
fayousshle, e Reaſun to expect a fine 
pesgsancę of Electricity 1. but pop taking 
my Figekings, and pulligg the fg alunder, 


4 


10 n great Afonichwent, I found they 5 


eoxened. no Signs of slgctrical Power: 55 1 
held them in my Hands they hung down cgh 


Foſed. and did not more: attract one angther 
than before they were put upon my Lęg. 1 


repeated the: Experiment two or three Times, 
bus wich n better. Juggels.,,. An Event 1 ſo 
little expected diſconcerted me much. 1 

Ia ne langes te aferibe Electricity te the 
Gesshigstios of Sulk and Worſted; but Lies 


Wine at 6. Loſs; to. K. to what 1 56 


aſeribs it. Af laſt, upon conkdering the Cir- 
eomſtanse gf this and other Experiments, 3 
Conjecture: our that the Electricity in 
eſtien might depend upon the Natgte af 


gafigrent Colours. I prdes to determine. this, 
I thought it faireſt to make the Trial in the 


| fame Subſtances. Accordin ; I had Recourle 
— 


the Tollowipg Exgerime 
WY 18 THR 5 55 Lille Stockings, 
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them about ten Minutes, I took them off, and 
pulled them aſunder, . diſcovered no Signs 
if 3 ity in the ſame with 
a Pai Black PE other Effect. I 
then proceeded to the decifive Trial. I puta 
black. and a white Stocking upon Seq and 
wore them likewiſe ten- wh tes. I waited 
with ſome Impatience to ſee the Succeſs of my 
Exp 3 and in 1 W had the Satisfaction 
obſerving, their being pulled aſunder, 
that each 11 — 4 had r ger De- 
gres of Electrieity than I had before ſeen: they 
8 inflated ſo much, that each of them 
ſhewed the entire ſhape of the Leg, and at the 
Diſtance of à Foot and an half they ruſhed to 
meet each other, I went through the ſame 
Experiment with Worſted Stockings, and 
found that, as in Silk, nothing but the Com- 
bination of black and white produced Elec - 4 
tricity. As! Fa often experienced the Power 
of Electricity in the Combination of black 46 


Suk Wird white W Stockings, there 
remained to tt t that of white Si with 
black ; which anfwered as I en- 


d, and lecrged to complies the Demons: 


iſtration. 
A 1 ſo new, and _ g 2 
Natare as thefe Experiments pre z» cou Q 


not hat! for ro ne OPT, Attention.” 
in IS i my PAPER 2. 
A Tn, 26h | 
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: 


4 


' £ 
5 Z 

£ 
1 


it appeared, that the remarkable Degree af, 
Electricity they had acquired by being pu 
upon the Leg depended on their being of 


different Colours, namely, black and white. 
fl L did not then, nor do I get take upon me to 


determine the Cauſe - of this Phenomenon. 


Whether it be owing. to light, which is the 


1 | . Origin of Colours, or only to the Ingredients 


which enter into the. Compoſition of ſeveral 
Dyes; or to thoſe conjunctly with the Colours 
they produce; in any of theſe Views the Mat- 
ter is curious, and equally merits a careful 
N But I fear the Solution of this, 
and of many other difficult Queſtions concern- 
ing Electricity will depend upon the Eſta- 
bliſhment of a more perfect 1 heory than we 


have yet attained to. Till we ſhall. be ſo for- 


tunate as to diſcover the Nature and Proper- 
ties of the Powers employed in theſe Opera- 


: tions, we mult be ſatisfied to purſue the Path- 


of Experiment and Obſervation in queſt of 


thoſe, as firft Principles. This is the Method |, 


I ſhall 


| 
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I ſhall continue to follow ; and having already 
ſhewn the Manner of electrifying the black 
and the white Stocking, it is now my purpoſe 
to give an Account of the Appearances an 
Powers of that Electricity ſo excited, '_ 
Having made a great Number of Experi- 
ments ſince I had the Honour of preſenting my 
former Paper to the Society, I have had an 
Opportunity of obſerving, that the Electricity 
produced between black and white Silk is 
ſtronger than, that between Silk and Worſted 
of thoſe different Colours, and a great deal 
ſtronger than that between Worſted and Worſt- 
ed; the laſt is ſo weak, except in Time of 
Froſt, or when a ſharp north-eaſt Wind blows, 
that though the Effects are always of the ſame 
Nature, yet they are ſometimes ſo languid as 
to be ſcarce perceptible, I ſhall: therefore, 
and for the ſake of Brevity, confine myſelf 
in this Paper to what is obſervable with re- 
gard to the Electricity between black and 
white S1. In. 3 2 | | 
It is proper to mention another Circums 
ſtance: Having found it troubleſome to elec- 
trify the Stockings by putting them as often 
on my Leg as was requiſite in making Expe- 
riments, I have quitted that Method entirely, 
and ſatisfy myſelf with the Degree of Electti- 
city which is excited in the Stockings by 
drawing them ; upon. my Hand ; and this is 
to be underſtood with regard to all the Ex- 
- periments and Obſervations I may have occa- 
Bb2 ſion 
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ſion to mention, unleſs when dthlerwife er- 
preſſed. The Electricity thus produced i 
not always equally powerful with that which 
Is excited by Means of the Leg; but fr is never- 
thelcſs ſufficiently ſtrong to anſwer all che Pur. 
poſes in View; and it is attended with this 

Advantage, that the Stockitrgs continue longer 
fit for theſe Experiments; for like ther electri- 
cal Apparatus d, they muſt be kept clean uhd 
free from all Extraneous Matter; and ire there- 
_ Fore moſt to be depended upon wheh new, or 
when newly waſhed. 3 
Io give a diſtinct Account of the Ele&ri- 
city of black and white Silk, I ſhalfl trace x 
through Tts whole Pröoeſe, begitining Befote 
the Stockings of the different Colours ate put 
together. | 5 

After being a little aired at the Fire, when 
the black Silk is drawn upon the Hand, a 
crackling Noiſe is heard; and in the dark 
Sparks of Fire may be perceived as pafling be- 
tween the Hand and the Stocking: While it is 
drawn backwards and forwards'the- cracklin 
continues, and is moſt conſiderable upon i 


Thus it appears, 

ceptible of Electxi z ; al- 
moſt inſtantaneouſly, or at leaſt with very littie 
Friction; that moſt of it eſcapes, while the 
Stocking is yet upon the Hand; and that upon 
the total Separation very little remains. This 
is ſimilar to what happens with the:glaſs Tube, 


# £ 
— 


when the Hand, after vs 


Appearances are much the ſame as before: 
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ong it in on 


Direction repaſſes it in the other. Bur ſtall the 


Electricity that the Stocking retains; after it 
is ſeparated from the Hand, is confidergble 


enough to attract or repel little light Bodies nt 


the Diſtance of one or two Feet: Some Des» 
gree of Inflation in the Stocking is likewiſe 
perceivable ; and when a non- electric is brought 
near it, a Crackling is heard, and in the Dark 
Sparks may be ſeen, If two black Stocking 
be drawn upon the ſame Hand at a Time, the 


only that the Stockings, when taken off and 
ſeparated, give ſmaller Proofs of Electrieity, 
than if each of them had been ſingle upon tlie 
Hand, 

Having found it neceſſary, as I proceed 'in 
my Courſe of Experiments, to fix upon ſome 
Method of aſcertaining the principal Appent- 
ances of Electricity, and marking the Degree 


of it, I had Recourſe to the little Pocket Elec- 


trometer of Mr. Cantons Contrivance, which 
is deſcribed in Vol. XLVIII. No. 93, of « 


he 
Tranſactions of this, Society, When this 14 ( 


ſtruraent is ſupported by Glaſs, it not only ſhews 
the Attraction and Repulſion, in general, of 
elerified Bodies, which is one of che moſt 
eſſential Properties of Electrieity, but ic diſtin» 
guiſhes between the poſitive and negative State 
of Electricity, according to reciprocal Attrac- 
tion or Repulſion of little Balls. By the Terme 
feſiti ve and negative, | mean only to denote the 
. Oppoſition 


0 
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Oppoſition of two different States. The par- 
ticular Allotment of the one or the other Term 
appears to me to be arbitrary ; but that I may 
not differ unneceſſarily from others, I ſhall 
apply the word pofzruve to that ſtate in which 
a Body is found to be when electrified by the 
clear glaſs Tube rubbed by the Hand, and 
the word negative when electrified by the 
rough or opaque glaſs Tube of Mr. Canton's 
Invention (deſcribed in the Tranſaction men- 
tioned above) when rubbed in the ſame Man- 
ner, or by Sulphur or Wax excited. In other 
Words, when the Body is in a State of Re- 
ulfion with the former of thoſe Tubes, we 
fay it is p;/itively electrified, and negatively when 
in a State of Repulſion with the latter, ot 
with Sulphur or Wax. ©: bs 
Nothing appears to be more wonderful than 
this double ſtate: Here Electricity ſeems to 
counteract itſelf, the electrified Body attract- 
ing in one what it would repel in the other 
Caſe, and vice verſa. As this remarkable Pro- 
rty may be traced in its Conſequences 
through almoſt all electrical Appearances, I 
cannot but think it merits great Attention, 
and, when it comes to be better underſtood, 
may throw much light upon the Syſtem of 
Electricity. However that may be, it was 
impoſſible for me, to obſerve, that it runs 
through the whold of that Branch, which I 
have at preſent under Examination, and to 


which I return. | 
| En, White 
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White Silk differs much in Electricity from 
black Silk. When the white Stocking is 
drawn ſeparately upon the Hand, no crackling 
is heard nor Sparks of Fire ſeen in the Dark, 
let it be pulled backwards and forwards ever 
ſo often: When another white Stocking is 
drawn on above it nothing more appears; and 
when ſeparate from the Hand, neither of them 
diſcovers any Signs of Electricity, excepting, 
that when brought within a few Inches of the 
ING they attract and repel the Balls 
2 little. 388 = 
If, inſtead of two white or two black Stock- 
INgS, one white,” and over that a black Steck- 
ing be drawn upon_the Hand, they diſcover 
not the leaſt Signs of Electricity while they 
continue upon the Hand, even though they 
ſhould be drawn backwards and forwards upon 
it ſeveral Times; nor when taken together 
from the Hand and preſented to the Electro- 
meter do they appear to have acquired any 
more than a ſmall Degree of Electricity. They 
muſt be brought within the Diſtance of a Foot, 
nay, ſometimes of a few. Inches, before they 
have any Effect upon the Balls; but the Mo- 
ment they are ſeparated, they are found to be 
both of them highly electrified, the white 
poſitively, and the black negatively. The Cir- 
cumſtances that appear the moſt to merit Ob- 
ſervation are as follows: + i | 
Firſt, When the Electrometer is placed on 
2 non- electric, and the black Stocking — 4 
EO | | en 
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1 n * or 
re Feet, according as it to be more 
or leſs powerfully electriſied, the Balls begin 
to be vifbly atttacted, and when it is brought 
nearer, they are ſeen to be agitated in a violent 
Manner. If, inſtead of the black, the white 
Stocking be preſented at the ſame” Diſtances, 
it is found to "have preciſely the ſame Effeds, 
attracting and agitating the Balls in the very 
fame Manner: From whence it appears, that 

Whatever Difference there was between the 
Electricity of the black and the white, under 
other Circumſtances, they cach of them ac- 
quire an equal Degree of Electricity, by being 
eleArified together. 

fecordly, When the Ele&rometer is ſupport- 
ed by Glaſs, and the white Stocking is pre- 
ſented to it, it firſt attracts the Balls, 10 
terwards repels them; when taken away, it 
leaves them in a repullive State with regard to 
each ather; when brought back, it repels 
them as before. If, in place of the white, 
the black be now preſented, the Balls are im- 
mediately attracted, ſoon after again repelled, 
and left once more in a repulſive State with 
regard to each other. If the white be again 
preiented, the ſame Train of Effects takes 
place as before; and ſo on alternately, as in 
the Cafe of the clear and opaque glaſs Tubes 
when excited; the white Stockings anſwer 
preciſcly to the clear, and the black to the 
epaque Tube, and * the one Poſtings, 
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the other negativeiy at full as great a Diſtance 
and as forcibly — Tubes. 
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Thirdly,: Both the Stockings, when held at 
a Diſtance. from one another, appear inflated 
to ſich a Degree, that, when highly electri- 
fed, they give the entire Shape of the Leg; 
and when brought near the Face, or any naked 
Part of the Body, there is a Senſation felt, 
as if a cool Wind was blown upon that 
When the two white, or two black are held 
together by the Extremities, they repel one 
another, and form an Angle, ſeemingly of 30 
or 35 Degrees. F 

Fourthly, When a white and a black Stock- 
ing are preſented to each other, they-mutually- 
attract, with a Force anſwerable to the Degree 
of Electricity they have acquired: When 
brought within the Diſtance of three Feet, 
they uſually incline towards one another, with 
in two and an half, or two Feet they catch 
hold of each other; and when brought nearer, | 
they ruſh together with ſurpriſing Violence. 
As they approach, their Inflation. gradually: 
ſubſides, and their Attraction of foreign Ob- 
jects Ae When they meet, they flat- 


ten, and join as cloſe. together, as i, they were 
ſo many Folds of Silk; and then the Balls of 
the Ble@tometer are not affected dt the Pilz 
tance of..a Foot, nor even of a few Inches at 
certain Times. But what appears moſt extra- 
ordinary is, that when they are ſeparated, and. 
removed at à ſufficient Diſtance from each. 
4 E c other, 
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other, their Electricity does not appear to have 
been in the leaſt impaired by the Shock they 
had in meeting. They are again inflated, 
again attract, and repel, and are as ready to 
ruſh together as before (a). When this Ex- 
periment is performed with two black Stock- 
ings in one Hand, and two white in the other, 
it exhibits a very curious Spectacle: The Re- 
pulſion of thoſe of the fame Colour, and the 
Attraction of thoſe of different Colours throws 
them into an Agitation that is not unenter- 
taining, and makes them catch each at that 
of its oppoſite Colour, at a greater Diſtance 
than one would expect. When allowed to 
come together they all unite in one Maſs; 
when ſepFfated they reſume their former Ap- 
pearance Kand admit of the Repetition of the 
Experiment as often as you pleaſe; till their 
Electricity gradually waſting, ſtands in need of 
being recruited. 

. Fifthly, When they are ſeparated from one 
another, they loſe their Power very ſoon, 
much as the excited Tube does; but when 


1 — — 
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(ga) The Phenomera, here remarked, of the black Stocking 

and the white, when eleQrified, namely, that as they approach 
one another, their attractive and repulſive Force decreaſe with 
regard to foreign Objects, but increaſe ſurpriſingly with regard to 
each other, and that their Electricity ſuffers no Diminution from 
the Shock of their Congreſs, appear to me to be Obſervarions 
new in Electricity, and to merit Attention. They ſeem to point 
out a retentive Power of Electricity, which takes Place between 
Ele&rics, and EleQrics only; and which,  apprebend, may be 
ſound to be the Cayſe of many curious and fingular Phenomena. . 


8 22 they 


they are together they will retain it for an Hour 
or two and longer when the Air is in a ſtate 


favourable for Electricity. While they are 


aſunder, and any non- electrie is brought neut 
them, if that non- electrie is of a broad Sur- 
face, it is with Difficulty they are diſthatged 
of their Electricity; but if the Point of any, 
eſpecially of 'a metallie Body, be'/proſented; 
they are inſtantaneouſly deprived; of their elec 
trical Virtue : But if they be in ' Conjutition! 
together, they retain their Electricity with ſo 
much Obſtinacy, that even «he-ſlarpeſt Point 
of Metal cannot deptive them of it In te, 
and in ſome other Reſpects, there appears to 
be ſuch a Reſemblanee between the Leyden 
Phial, or the electrical Pane of Glaſs, and 
the black Stocking in Conjunction with the 
white, eſpecially When the one is within the 
other, that I have been induced to conſidet 
them both in the ſame Light. In both Caſes, 
the pgitive Electricity is on the one fide; and 
the negative on the other; and the Stockings. 
as well as the Phkial, and the Pauel of Glas 
are at once electrifted 'pPo/itiucly and negativeiy. 
In both Cafes there is an Atcumulation of 
Electricity, àndla Retention of it, für beyond 


what is to de met with ina fimple Body, elec-- 


trio of non- electrie.] There is, however, 4 
very remarkable Difference. between them in 
two Reſpecta . In de Phial, and in the Pane 
of Glaſs, a on is "at\vays obtained by.” 
mot 297 GG e$t9 15iw trying 
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earrying on a Communication between the typ 
Sides by the Interpoſition of a non- elechpic; 
but in the Caſe of the black gtocking and, the 
White, I never yet have been able to procure 
an Exploſion, nor. ſo much as, a, ſpeedy, Dif 
charge by any Means I, could think of, while 
the one was within the other, L haue put, 
one Hand within the innermoſt and with my 
other have claſped the out ward Stocking na 
I, have thruſt, in my Hand, and tured, the 
Stockings inſide out, 5 in. that Co 
have dathed. them ogainſt the Floor: ang. all 
this without produeing the e leaſt, perceptible, 
Diſchar 105. On the other, Hand, the: Rhiak 
and the Pane of Glaſs ord os Oppactupity 
of ſeperating the pg/itive from the negativ, 
Electricity, as to he. them; entire and. diſ: 
tinct from oach other; whereas; we need. only. 
pull the, Stockings aſunder, and then, in the. 
white we find the pofprive,) and. in. che black. the. 
negative Electsicity. 1 ian: Weg il! 
- Seathly, : When the Stockings are ſeparated. 
and. in the Dark, upon preſtnting to them the- 
Point of one's Finger, or any ſcialb metallic: 
Body, round at the Fnd, ithey, exhihit the. A p 
pearance of electrical. Hire: or Light, geh 
ing, to the ' negative. or: ehtve State of cho, 
Stocking the Object. is preſented - to, With 
the black at the Diſtancm iof two or; three 
Inches, there appears. ta ꝗaxt from ther Kad, 
of one's Finger, a. Sprig ot: Peggil, ag it Ne 
of fiery Sparks, which dilates ip its Progreſs, 
and ſtrikes againſt the Surface of the Stock- 
ing. 
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ing, at the ſame Time a crackling or ſhap dene 
Noiſe is heard. When the firſt Diſchar 
made, u _ preſenting; the Finger to a > 
Part of the Stocking, the ame; Phenomenon, 


is repeated till you have, traverſed the Whale 


Length. of; the Stocking, which, when. the. 
Finger moves ſlowlys: vipally yields eight or 
ten diſtinct Diſcharges, before it is diveſted oft 
its Electricity. With regard to the white 
Stocking, the fame. Appearances hold, but 
with this Differenge, that, inſtead: of. Sparks of 
Firg iſſuing from the Finger, a little Globulef. 
white. or. bluiſh Light is. ſeen at the Point, of! 
it; and, when the) Electricity is ſtrong, that 
little Body of Light ſeems to break in an Exe: 
ploſion. between the Stocking and: the, Ringer; 
and rather a e 8 than a ene Noiſe, 4 


heard. 3 2 1 5 
Seventhly, The. ical; Phial may 1 
charged by: the. Ste ipgs: cither./po/itiuely ar. 
negatibely, accarding.as.. the Wire: from. the} 
Neck. of: the Phial-is ipreſented to the white ur 
the. black; andi in the. one, ar the other. Caſe, 


the. hiſſiug — 3 Noiſe is louder 


tham when mon. Wire, or. non el 
Body is 9 — — iftbeE Electricity a tha: 
white $30ckings-be.tbrown. into the Phial, and 


upon that the Alectricity of the hlaab r did : 


verf4 ; in thats Caſe. the: Phial, will not obecl 
eleQtified at all. 

The charging of the Phial was among _— 
firpfiriyBxperiments with drags Stocks 


ings 


\ 
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ings. By ſome Trials I made in the Month 
of December laſt, I found it would ſucceed, 
One froſty Evening in that Month, having 
thrown into a ſmall Phial, filled with Quick- 
filver, the Electricity of one black Stocking, 
J received from the Exploſion a ſmart' Blow 
upon my Finger. With the Electricity of 
two Stockings, the Blow reached both my 
Elbows; and by the Means of four, 1 kind- 
led ſpirits of Wine in a Tea-ſpoon, which I 
held in my Hand, and, at the ſane Time, I 
felt the Blow from my Elbows to my Breaſt. 
It may not, however, be improper to obſerve,” 
that the Electricity, in this Caſe, was excited 
by Means of the Leg. 

From what has been ſaid in the preceding; 
Pages it is evident, that all the remarkable 
Appearances of Electricity, hitherto diſcovered; 
may be exhibited by a fimple Apparatus of blaek 
and white Silk. But this is not all, in tig 
Courſeof Experiments above-mentioned, ſome- 
thing curious has occurred to my Obſervation,” 
of which I do not find that any Notice' has 
been taken by others. What I mean is a 
ſtrong Coheſion produced by Electricity. But 


2s this Paper is already extended to 2 great 
Length, I ſhall reſerve the Account of electri- 
cal Coheſion for another, which I ſhall ſoon 
haue the Honour of 3 8 to the : S0 
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P A NR 
Of Electrical Coheſion. 
Read June 211. 1759. 


6c ACC to what I promiſed in 

the Concluſion of my laſt Paper, I 
come in this to give the Society an Account 
of Coheſion produced by Electricity. I had 
not made any great Progreſs in the Series of 
Experiments and Obſervations I have already 
had the Honour to communicate, before I 
perceived that the black and white Stockings, 
when electrified, and allowed to come to- 
gether, not only joined extremely cloſe, but 
actually ſtuck to each other; inſomuch that 
unleſs when weak in Electricity, or impro- 
perly applied, I could make the white bear 
the weight of the black, or the black that of 
the white, and that for a conſiderable Time. 
But as the Weather, for ſome Months in 
Winter, was ſo ſeldom favourable for electrical 
Experiments, that I had ſcarcely Opportuni- 
ties ſufficient to ſatisfy myſelf with regard to 
other points, I did not enter upon an Exami- 
nation of this Phenomenon experimentally, 
till about the latter end of March. By that 
Time | had got ready the Scale of a Balance 
properly fitted with a Hook to catch hold of 
the Stocking, a Set of Troy-weights I could 
depend upon, and an exact Pair of —_—_— 
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take the preciſe Weight of the Stockings 2 
Occaſion ſhould require. bt, 

By Experience, I found that the ſame Pair 

of Stockings did not always do equally well, 
even independently of the Weather; and that 

by being too frequently electrified at a Time, 
their Virtue appeared to ditniniſh. I therefore 
judged it proper to be provided with Changes 
of Pairs; and that there might be the greater 
.Conformity bet ween the Experiments, : choſe 
them, as exactly as poſſible, of the ſame 
ſize and ſubſtance. The ſort I fixed upon is 

what is called Half Gauze, the Weight of the 
white Stocking, at an Average, 18 Penny- 
weights and 10 Grains; but when dyed black 
1 Ounce and 1 Penny-weight, the Weight 

being increaſed by the dying of that Colour 
above 5 Penny-weights in the Pair. When 
the white and the black Stockings were warmed 

at the Fire, ſo as to be prepared for Electricity, 
they uſually loſt about a twentieth Part of their 
Weight; ſo that in the Courſe of my Experi- 
ments, I rate the white at 17 Penny- weights 
and an Halfy and the black at 1 Ounce, The 
Scale, with the filk Lines that belonged to it, 
and the Hook, was adjuſted preciſely to the 
Weight of 1 Ounce; and as I commonly mea- 
ſured the ſtrength of Coheſion by fixing: the 
Hook to the black Stocking, and taking hold 
of the white, I had but to make an Allowance 
of two Ounces more than the Weights put 
into 
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Ys <5 
into the Scale, ſo as to take _ preciſe 4 
the Stockings tould raiſe by the Power of 
Cohefion. 

I meaſured this Power two different Ways; 
the firſt, while the one Stocking was {till 
withih the other; ſecondly, when — . 
and the one afterwards applied 'externally to 
the other. In the firſt of theſe Caſes, it may 
be thought that an Allowarice ſhould be made 
for the Friction in x pulling the Stockings aſun< 
der; but that W ee to the to be very in- 
conſiderable, - for when thoſe” of the ume 
Colour wete put one within the other and in+ 
verted, they dro aſunder of themſelves; 
of if thets was any 3 about the 


Heel, a little Maki Ing diſenga 
them: Howevet, if it mont be yrs t pro- 


per, the Allowahce of an Ounce may — 
by deducting ſo much from the Weight te. 


Seatively found. 
I have but one Clittinadtics more to men- 


tion before I pfoceed to give the Reſult of my 
Expetimehts; which is, that we muſt not be 
ſurp _ When we find the Force of — 


5 A's be in no more regular Propvr 
an 


tion that within; for when the * 
ings ars Highly electrifled, "they. ruſh witk 
fich Imf ati, * it is eXtremely diffi- 
cült tö dlxect t tir Motion, and make them 
meet in the Matitier moſt advantageous fot 


Cohefion. 3 | 
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In the Experiments I have made to meaſure 
the Force of electrical Coheſion, I have al ways 
found it. .anfwerable, ſo far as I could judge 
from Appearances, to the Degree of Electricity 
at the Time excited, When the Stockings 
have been but weakly electrified, I have found 
them unable to ſupport the weight, the one of 
the other. When in a more powerful State 
of Electricity, I have known them to raiſe, 
"reſpectively, from one to twefve, Qunces, and 
upwards ; nay, once I found the Cohefion fo 
ſtrong as to move ſeventeen, Ounces, including 
the Scale and the black. Stocking. For the 
fake of Accuracy, I ſhall give a particular Ac- 
count of the Reſult of a few of my moſt re- 
markable Experiments, .as I find them in the 
Notes, which I took at-the Time of making 
them. „ 5 5 
"The firſt I find is of the 3oth of March, the 
Wind at north-eaſt, the Weather clear, in- 
clining to froſt, The white Stocking within 
the black raiſed the Weight of one Pound one 
Ounce fix Penny-weights and an half, half a 
Penny- weight more ſeparated them. I find no 
note here taken of t 1 1 born by the 
Stockings applied externally to each other. 
April 6th, a hazy and wet Morning; but 
the Wind at North-eaſt. With new Stock- 


ings, the white being within the black, raiſed 

eleven Ounces — without fix Ounces, With 

another Pair that had been much uſed in Ex- 
periments, 
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2 Stockings dohete is not tlie only Thi. 
Wide geen 
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iments, th white within raiſed 6 Ounges 
Lune three pr by is 
April i6th, Gi ey Mobhng g, the Wind' 
at neth-Laſt: mar Thermometer at 48. 
Of the new, the White Stacking within bin HIS 
one Pound five: - F | LOR 
fifteen Penny-weigh 1 Of the old, the white? 
Stocking withi d eight: Oancex—vithout 
five Qunces fifteen Pens: Weitz. e 

The force Wich which the black, und the. 


arkable in 1 Earn” The Lela 
of at Coheſion, and the — Degrees 
of Tenacity. according to different cle 
ſtances afford fone. . Thee Obfervati ü 
When the black ahd the white Stocking ate 
in Cohefion with each ather; if anbthe wit 
more highly ks . arated, and 
ſented to 112 eee, njun&tion, 
black to the white aud wb ho, 10 the bild g 
in that Caſe the Coheſion of the firſt Pair will” 
olved, and each Stocking of the 2 


be diff 
will carry ry, off that of its 4 1 Colour i 
hering to it. 6 555 us wn of . 
both Pairs be ti beben of the = 
Pair will be w; mat But Hot diflobved 
all the four will obhete, Fon Yo as' it = 5 
one Maſs: If the ſecond 
. the Cohefion 7 the fitſt bo 
one another will be but little Imp 1 
that of the Sark gs of fi A econd' pare and 
of the ficſt will b "weak in e Ane 
DG 2 , 


highly 0 haſtily out of my 1 
ſurptiſed to fin e 4 55 fter, 
againſt the Papes mY 

1 e to ma 6th he follow 


x 

i 

| | 
* 

i 

| 

= 
| 

| 
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jaſtiy, if the "of Pair be 80 te e 


i in their: Place, any oth ly not elec- 

raed be be preſented, there, wilt, fo; "Rr 
ed on either hand, 

V hite Silk and blacks " when Hebe. abt 

155 1 aab with each other in the 4 55 


d, poth one and. the other, 
— to 1 of broad wn aig or 1 75 920 
Thi 1400 zoſe Bodie ihe net electri ed, 
Fe Re 5 2010 1dentally, V le 
e 19 — &rical expert ents, havin jk 
without PD red hf thrown g Stock in there 


preſented the 0 ee 5 10 
„ . And in ehon EY ach, 
: e, e e 0 e 
produced, 1-then ſepatat agb 1 [The 
BY aud preſented them, ingly; "In e 
did . Fn 25 from a 1 py 0 i 
19 0 wh the eee Here ' for near 
beſars, they, .dranprd: e ry jek vp 4 
black and the wh in he anDer,a boye | 17 
Abe. Rang Pry RENE Pair of Stoe 
the ck 219 5 pplying.th [ Fe 5 1 
nd th be block to 55 hire, Tf 10 5 
te 0 hem the W on 1 af 


had been * to t Fes the ar 


Pair 
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Pair wefe eleQrifiedbut to a modersiöe I 
on apf ing them in the Manger db6ve* 
ſcribed Ain former immediately 23 their 
Hpld of the Hangings, and dropped to the 
Ground. The fame Experiments'-hefd with 
painted Boards of the Room, and likewiſe 
with the Lookin KPH a to the laſt of hie 
both the black white Silk 4 to 
adhere” more tou, than to eicher of 
„ ee dos dach 

\ Having been toſd vy one of ny Erlen 
that ty had tried ſome of my Expetitaents 
mentio ed in the preceding Papers, but eoal& 
not get them to fucceed: I beg leave to add 
few” Words hefort I concludeè, by Way off 
Caution to any, who may have a Curiolity e 


verify my Experiments. 


Hawever eaſy it may ſeem to; be te fallgw r 


the Lorin L have already abe e eng 
ing the >tog ſenſible fro 9 
BY ienee, Bog: n a N une 999, 
ry e Circumſtances, belides ſome” fnath- 
gres of Addreſs, is requiſite, in order id make: 
it ſueceed readily. This is known to have: 
the Cale with the electrical Tube and Globe?" 
Few P eople, at fill, ew how to ma nage them. 
ſaccelifulty'; and yet Glaſs is not o mjnol ex 


poſed id many Incohveniencies, that Afeer 
„ as Silk. To give but one inſtance” 


of op We know that a very ſmall Quantity 
15 or Greals, or any other Matter that 


Ricks to the Tube, will injure its Electricity: 
| Now 


of the 


7 


405 Direttions for making the Experiments. 

Now this is what may eaſily be wiped off from 
Glaſsz hut it may be very difficult to clear the 
Silk of it, as Silk is of a Nature more apt to 


imbibe, and retain extraneous Matter than 
Glaſs.——From theſe Conſiderations I ſhould, 
not be ſurpriſed at any Perſon's being diſap- 
pointed, as to the Succeſs. of their Exper, 
ments, in a few Trials; but I ſhould think i it 
not fair for them to conclude from thence, 
chat thoſe above recited are not to be depended 
upon (a). Jet if any Member of the Society, 


who is curious in theſe Matters, hath not been 


able to ſatisfy himſelf with regard to any par- 
ticular Experiment, I ſhall think it no Nan 


dle to ſhew him, at any pra Flane, > bes it 
i with me.” ; "_ "A 


(4) The Circumſtances ebe gba 4 to, ben 
the moſt confiderable Appearance of Klectrieity are 

„ Iſt, That the Wind hed, the North, North-eaft of Rab, 
the Weather clear and froſiy, or inclining to froſt. 2dly,/ That 
the Stock inge be of Silk ; one of a good black, the other of a 
clear white, and both of the ſame Size and Subſtance. 3dly, 22 
they be new : or kept carefully wrapt up in 1 2 

in electrical Experiments. Athly, and laſt! t they 
before the Fire, and warmed to cheotthe Digres of 115 Fea of 
human Body, before they be drawn upon the Hand o Log. 
when taken off, care ſhould be had in 1 ring 744 

| keep them at a Diſtance from one's 3; or any Rug 4. 
may 182 their Virtue. The — cons above · mentioned, 
might be gathered from what has been ſaid in N 
"IT not 10 bring den N this here: 
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17 LETTER 


From 7. Mitchell, M. D. A R. 8. ts 
the Rev. Dr. Birch, Seerctary to the 
Royal Society, concerning the Fares 


of Eleftrical Caleſon. Ferne 
Read December 20th. 1759. 
S 1 R. 
ce 1 Happened to be at Mr. Symmer's on 


Saturday the 1 5th Inſtant, when be 
defired me to be a Witneſs to ſome electriea 
Experiments he was about to make with ſilk 
Stockings of a particular Kind, which he had 
received for that Purpoſe. 

The Weather was then remarkabl r | 
able for Electricity, being clear and dry, with 
a ſharp Froſt, which had continued five or fie 
days. The Wind was eaſterly, and had beenin 
that Quarter for ten Days. It was about Noon 
when we made our Experiments; the Baro- 
meter at zo, and Fabrenbeits Thermometer 
at 32. 

The Stockings above-mentioned were woven 
of carded and ſpun filk, and were more ſub- 
ſtantial and weighty than thoſe with which he 
had made the riments mentioned in his 
third Paper, One e Pair was of a deep black, 
having been twice dyed in order to improve 


the Colour. Another Pair was of the natural 
Colour 


| 
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Colour of the Silk, of a duſky white, and both 
ET AA 
The Pair of black weighed 4 Ounces 8 
renuy- weights and 4 Gains; and the white; 
Ounces 18 Penny- weights and 1 5 Grains; , 
We began with making a few Experiments 
With the thi Stockings formerly made Ute of, 
and found the Reſult to be much the fame with 
pers that is, we found, that when the white 
tocking was put within the blackz or vice 


— ig the .other, we- eould raiſe 17 Ounces 


„ +3 


deſcribed ; and there we found it to be much 
more conſiderable, as appears by the following 
„ oft, 6 Ent 


"i When 
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1. When the white Stocking was put within . | 


the black * either of them being turned 
inſide out), ſo that the outſide of the white 
was contiguous to the inſide of the black, they 


lifted nine pounds, wanting a few penny- 
weights. Now, taking the Weight of the 


Stocking to be one Ounce eighteen penny- 


weights, and fifteen grains (viz the half of 
the Weight of the Pair as mentioned above), 
it follows, that by the Force of its Cohetion 
with the black, it raiſed fifty · five times its 


| own Weight. 


2. When the white was turned infide ns 
and put within the black, their inner or rough 
ſides being contiguous, they lifted no leſs than 
fifteen Pounds one Penny-weight and an Half, 


before they ſeparated: So that, in this Caſe, 
the ſingle Stocking raiſed ninety-two times its 


own Weight. 


. When the inner Stocking was drawn : | 


out, and applied on the outſide of the other, 


they - lifted one Pound and three Quarters; 
that is, between ten and eleven Times the 


Weight of the white Stocking. 
It is not my Deſign to draw any Concluſions 


from theſe 8 and much leſs to 


determine how far Electrical Coheſion may 

ſerve; as a Principle, to account for many re- 

matkable Appearances in Nature. I relate the 

Experiments I have been Witneſs to, by way 

of Supplement to Mr. Symmer's third Paper; 

and 1 conſider the Reſult of them, only, as a 
| Ba; - -+>;;, _— 
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farther Proof of the frprling Degree to | 
which a Power in Electricity, which had not | 
before been attended to, may be carried, in 
even the ſlighteſt NG ern thoſe of mom 


and black Silk. | 


* N farther Confirmation of the power- 
5 1 ful Agency of the Electrical Fluid, 
xk if any farther Proof can be required, ' 

1 will add a Letter from another very 
ingenious Author, tending to prove not only 
the Univerſality of the Electrical Fluid, but 
the ſame Electricity of the Human Body, and 
that of the Cloaths we wear: — And as a Va- 
riety of Paſſages of the former are analogous 
to many contained in the latter, 1 ſhall inſert 

them in this Place. , 


Theſe ExPrRIMENTS are anda: 


Singular Effects of EleQicity, 


By P. BRIDONE, F.R.S. 


Which he introduces with Remarks on Vege⸗ | 
: tation, as follows. | 


« OF all the Reaſons aſſigned for the 
wonderful Vegetation that is per- 


formed in different Parts of the World, there 
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is in fact none that contributes ſo much to- 
wards it, as a conſtant electrical State of the 
Air. From a Variety of Experiments it has 
been found, that an Increaſe of the Electrical 
Matter increaſes the Progreſs of all Vegetation. 
It probably acts there in the ſame manner as on 
the Animal Body ;—the Circulation we know 
is performed quicker; and the: Juices are 


driven through the ſmall Veſſels with more 


Eaſe | and Celerity. | This has often been 
proved from the immediate Removal of 
Obſtructions by Electricity; and 
the rubbing with dry and warm Flannel, 
eſteemed ſo efficacious in theſe Caſes, is- 
doing nothing more than exciting a greater 
Degree of Electricity in the Part; but it has 
likewiſe been demonſtrated, by the common 
Experiment of making Water drop through a 
ſmall capillary Syp hon, which the Moment 
it is electriſied runs in a full Stream.—1 
have, indeed, - very little Doubt, that the 


Fertility of our Seaſons depends as much on 


this Quality i in the Air, as either on its _ 
or Moiſture.” 


probably 
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”_ Electricity will probably ſoon be con- | *| * | 


fidered as the great vivifying Principle of 
Nature, by which ſhe carries on moſt of her 

Operations. — It is a fifth Element, perfectly 
diſtinct, and of a ſuperior Nature to the other 


four, which only compoſe the corporeal Parts 
of Matter: But "this lubtile active Fluid is 2 


kind of Soul that 1 and quickens every 
es Particle 


4 
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Particle of it. When an equal Quantity o 
this is diffuſed through the Air, and over the 
Face of the Earth, every thing continues calm 
and quiet; but if, by any Accident, one Part 
of Matter acquired a greater Quantity 
than anoth e moſt dreadful Conſequences 
often enſue Le: the Equilibrium can be 
reſtored. Nature ſeems to fall into Convul- 
ſions, and many of her Works are deſtroyed. 
All the great Phenomena are produced; 
Thunder, Lightning, Earthquakes, and 
Whirlwinds: For 1 believe there is little 
Doubt, that all theſe often depend on this ſole 
Cauſe. And again, if we look. down from 
the Sublime of Nature to its Minutiæ, We 
ſhall ſtill find the ſame Power acting, though 
perhaps in leſs legible Characters; for as the 
Knowledge of its Operations is as yet in' its 
Infancy, they are generally miſunderſtood, or 
aſcribed to ſome, other Cauſe, However, 1 
have no Doubt, that in Proceſs of Time theſe 
will be properly inveſtigated, when Mankind 
will wonder how much they have been in the 
Dark. It will then poſſibly be found, that 
what we call Senſbility of Nerves, and many 
of thoſe Diſeaſes that the Faculty have as yet 
only invented Names for, are owing to the 
Body's being poſſeſſed of too large or too ſmall. 
a Quantity of the ſubtile and active Fluid; 
that very Fluid perhaps, which is the Vehicle 
of all our Feelings, and which they have ſo 


Ades ſearched for in vain in the Nerves: For I 
have 
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have ſometimes. been led to think, that hie 
Senſe was nothing elſe than a lighter Kind tf 


electric Effect to which the Nerves ſerve 'ag 
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Con ductors; and that it is by the rapid Circula- 


tion of this penetrating and animating Fite that 


our Senſations are performed. We all know, 
that in damp and hazy Weather, and when it 


ſeems to be blunted. and abſorbed by Hatnidity, 
when its Activity is loſt, and little or none of 
it can be collected, we ever find our Spirits 


more languid, and our Senſibility leſs acute: 


when therefore the Air ſeems. totally deprived 


of it, the whole Syſtem is unſtrung; and the 


Nerves ſeem to loſe both their Teuſſon and 
Elaſticity, till the north or weſt Wind awaken 


the Adivity of this animating Power, which 
ſon reſtores the Tone, and enlivens all Na- 
ture, which ſeemed to droop and languiſh 


during its Deer i * 

« It is likewiſe well known, that there have 
been Inſtances. of the human Body becoming 
electric, without the Mediation of any eledrie 


Subſtance; and even emitting Sparks of Fire \ 
with a diſagreeable Senſation, and an extreme 
I An 


e 


Degree of nervous Senſibility E e, 
* About ſeven or eight Years ago, à Lady 
in Switzerland was affected in this Manner, 


but 1 was not able to learn ali the Particulars 


of her Caſe: However ſeveral Swiſs Gentlemen 
have confirmed to me. the Truth of the ſtory. 


she was uncommonly ſuſceptible of every 


Change of Weather, and had her electrical 
US e Feeling 
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Feelings ſtrongeſt in a clear Day, or dating 
the Paſſage of Thunder- clouds, when the Ai 
1s LES to be replete with that Fluid. Her 
Diſeaſe, like all others which the Doctors can 
make nothing of, was declared to be a nervous 


one; for the real Signification:of theſe Words 
I take to be only, that the Phyfician does not 


underſtand what it is.“ 
Two Gentlemen of Geneva had a ſhort 


Experience of the ſame Sort of Complaint, 
Figs h ſtill. in a much ſuperior 1 

„ Jalabert, 
when travelling over one of the 11 h Alps, 
were caught amongſt Thunder:clouds; and to 
their utter Aſtoniſhment, found their Bodies 
fo full of electrical Fire, that ſpontaneous 


Flaſhes darted from their M with 4 


crackling Noiſe, and the ſame Kind of Sen- 
fation, as when ſtrongly electrified by Art. 
This was communicated by Mr. e to 
the Academy of Sciences at Paris, I think, in 
the Year 1763 ;. and you will find it recorded 


in their Memoirs.“ 
« It ſeems prett) evident, . think, that 


theſe Feelings were owing to the Bodies being 


| FH of too great a Share of electric Fire. 


his is a very uncommon Caſe; but 1 do not 
[think it at all improbable, that many of our 
Invalids, particularly the Hypochondriac Peo-—- 
ple, and thoſe we call Malades Imaginaret, 


owe their gore F OP! to the oppoſite 
Peg Pages: ers 
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7 


| 


Cauſe, or the Body's being poſſeſſed of to 
ſmall a Carey of this Fire; for we find that 
2 Diminution of it in the Air ſeldom fails to 
increaſe their Feelings, and vice ver/d. SY 

Perhaps it mi 5 be of Service to theſs Ls 
People to wear — electric Subſtance ne La 
their Skin, to defend the Nerves and Fibres \/ 
from damp, or non electric Air. I would 7 
propoſe 4 Waiſteoat of the fineſt Flannel, 
which ſhould be kept perfectly Tn and dry; 3 1 
for the Effluvia of the Body, in Caſe of any Pl 
violent. Perſpiration, will ſoon deſtroy the J El 
ele&ric Quality: This ſhould be immediately 
covered by another of the ſame Size of Silk, 
but without being ſewed together. Ihe 
Animal Heat and the Friction ye Exerciſes 4+ 
muſt occaſion betwixt theſe two Subſtances, 
produce powerful Electricity, and would form 
a Kind of electric Atmoſphere. around the 
Body, that might poſſibly be one of the 
beſt Preſervatives againſt the Etfects of 1 
Damps. “ =: 

6s 2 for our Swif Lady; I have Title 
D_ that her Complaints were owing in | 
great. Part, L entirely, to her Dreſss _ 
and that a; very {mall Alteration, almoſt inn 
Part of it, ren effectually have cured her, 
A Lady who has her Head ſurrounded with 
a Wire-taps, and her Hair ſtuck full of 
Metal Pins, and who at the ſame Time ſtands 
upon dry Silk, is to all Intents and Purpoſes | 


| 


Electricity. 
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an electrical Conductor inſulated, and prepired 
for collecting the Fire from the Atmoſphere : 
And it is not at all ſurpriſing, that during 
Thunder-ſtorms, or when the Air is extremely 

replete with electrical Matter, ſhe ſhould emit 
Sparks, - and exhibit other Appearances of 
imagine a very trifling 
Change of Dreſs, which from the conſtant 
Verſatility of their Modes may ſome Day 


take Place, would render this Lady's Diſ- 
| eaſe altogether epidemical amongſt the Sex. 


Only let the Soles of their $hoes' be made 


of an electric Subſtance, and let the Wires 


of their Caps, and., Pins of their Hair be 


HF 


Th 


ſomewhat lengihened and pointed' outwards, 
and I think there is little Doubt that they 
will often find themſelves in an electrical 
ſtate: But indeed, if they only wear Silk, 
or even Worſted Stockings, it may ſomes 
times prove ſufficient ; for I have often in- 
ſulated Electrometers as perfectly by placing 
them on a Piece of dry dilk or 5 lannel, as 


on Glaſs,” , 
« How little do our Ladies i imagine, when 


they ſurround their Heads with Wire, the 

moſt powerful of all Conductors; and at the 

[fame Time wear Stockings, Shoes, and Bong, 
$3 


of Silk, one of the moſt powerful Repellent 
that they prepare their Bodies in the ſame 
Manner, and according to the ſame Princi- 
row as Electricians prepare their Conductors 


for 
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herſelf with a ſmall Chain or Wire, to be 


for attracting the Fire of Lightning! If they 
cannot be brought to relinquiſh their wire 
Caps and their Pins, might they not fall upon 
ſome ſuch Preſervative as thoſe which of late 
Years have been applied to Objects of much 
leſs Conſequence. © 12] * 


% Suppole that every Lady ſhould provide 


hooked on at pleaſure during thunder ſtorms. 
This ſhould paſs from her Cap over theithick- 
eſt part of her hair, which will prevent the 
Fire from being communicated to her Head, 
and ſo down to the Ground, —lt is plain 
that this will act in the fame Manner as the 
Conductors on the Top of Steeples, which 
from the metal Spires that are commonly 
placed there, analogaus to the Pins and Wires, 
were ſo liable to Accidents. You may laugh 
at all this, but I aflure you I never was more 
ſerious in my Life. A very amiable Lady of 
my Acquaintance, Mts. Douglas of Kelſo, 
had almoſt loſt her Life by one of thoſe Caps 
mounted on Wire. She was ſtanding at an 
open Window during a thunder Storm: The 
Lightning was attracted by the Wire, and 

the Cap was burnt to Aſhes; happily her 
Hair was in its natural State, without Powder, 

Pomatum, or Pins, and prevented the Fire 

from being conducted to her Head; for as ſhe' 
felt no Kind of Shock, it is probable that it 
went off from the Wires of the Cap to the 
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Wall, cloſe to which ſhe: then ſtood. ; If it 
had found any. Conductor to carry it to ber 
Head or Body, in all Probability ſhe muſt have 
been killed. A good ſtrong Head of Hair, if 
it is kept perfectly clean and dry, is probably 
one of the beſt Preſervatives againſt the Fire of 
Lightning. But ſo ſoon as it is ſtuffed full of 
Powder and Pomatum, and bound together 
with Pins, the repellent Force is loſt, and it 
becomes à Conductor (a). We have it ever 
in our Power to be making, Experiments in 
Electrieity. And although this Fluid is the 
moſt ſubtile and active of any that we know, 
we can command it on all Occaſions; and I 
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(a) Since the writing of this, the Author has made ſome Expe- 
riments on the Electricity of Hair, which tend ſtill to convince 
him yet more of the Truth of what he has advanced. 

A Lady bad told him, that on combing- her Hair in ftoſty 
Weather, in the Dark, ſhe bad ſometimes obſerved Sparks of Fire 
to iſſue from ii This made bim think of attempting to collect the 
Electrical Fire from Hair alone, without the Afiſtance of ay 
Electrical Apparatus To this End, he defired a young Lady to 
ſtand on a Cake of Bees-Wax, and to comb ber Siſter « Hair, 
who was fitting on a Chair before her. — Soon after ſhe began to 
comb, the young Lady on the Wax was greatly attoniſhed to find 
her whole Body cleftrifed ; ing out Sparks of Fire againſt 
every Object that approached her. The Hair was ly clecs, 
trical, and affected an Electrometer at a very great Diſlance: He 
charged a Metal Conductor from it with great Eaſe; and in the 
Space of a few Minutes collected as much Fire immediately from 
the Hair, as to kindle common Spirits; and by means of a {mall 
Phial gave many ſmart Shocks to all the Company. A full fe- 
count of theſe Experiments was lately read before the Reyal 80 
| ciety. They were made during the Time of a very hard Froſt, 
and on a ſtrong Head of Hair, where no Powder or Poma- 
tum had been uſed for many Months.——Sgc the Univerſal 


Magazine for May, 1773, p. 250, | 
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of P. Bridone. „ 


am now ſo 8 to its Operations, that 
I ſeldom comb my Hair, or pull off a Stocking, 

without obſetving them under ſome Form or 
other. How ſurpriſing is it then, that Man- 
w_ ſhould have lived aud breathed in it for . 


many. thouſand Years, without almoſt eve 
fuppoling that it exiſted 17 n 2x 
Before I'conclude my: Obſervations « on 153 
preſent dubject, 1 cannot help remarking the 
great Satisfaction and Pleaſure attending the 
Thouglit of being gotten into the Track that 
leads to true Science. This made ine think 
of the yet much greater Pleaſure and Happineſs, 
than mult: follow from a Succeſſion of ſuch 
pleaſing Ideas. Theſe Thoughts brought to 
my Mind a periodical Paper that, had: former- 


ly. read, entitled the Fre En wherein 
that Author attempted: to diſplay: the future 
The Con- 


Happineſs of intellectual Beings. 
jocrures of the Writer on! the: ſame Head af» 
fdrded (ſuch a Variety of pleaſing Ideas of Knows 
ledge and Happinefs in a future State, that it 

ated with me to treat my Reader with it, 


expecting it would: afford him the fame pleaſant 
Repaſt 1 that it did to me. 
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N NOWLEDGE is the Characteriſtie 
K 2 whereby we are diſtinguiſhed from the 

** brute Creation. And altho' we are 

told by the wiſeſt Man, that he who 
increeſeth Knowledge increaſeth Sorrow ; yet 
we are not to infer from thence that Science is 
am Object unworthy of our Purſuit, but only 
that our higheſt intellectual Acquirements in 
this World are partial and unſatisfy ing; and that 
after our moſt aſſiduous Application we ſhall 
find, to our Sorrow, that altho' we may have 
learned much, yet may more Things ſtill re- 
main, which cannot be tathomed by the ſhort 
Line of human Underſtanding: However; it 
muſt be allowed, that Knoulelge! is productive 
of a proportionable Degree of Pleaſure, and an 
uninterrupted Succeſſion of it would be the 


_ A pproach to perfect Happineſs. / 


ce "HERE is ſcarce any Thing,” fays the 
ingenious Author. of the Free Engui- 
rer, more agreeable, than to conſider the 
gradual Riſe and Improvement of the human 
Species. At firſt they are Iufants, weak and 
helpleſs, with no Appearance of any rational 
or moral Powers; and were. a perfect ſtranger 
to the Race, and to our World, to obſerve them 
then, it would appear very unlikely to him, if 
not impoſſible, they ſhould come to be the 
: Creatures 


Creatures they afterwards are. From Babe 
they riſe to Childhood; from Childhood 7s 
Youth, and all the while their Faculties in- 
ſenſibly open, their Powers unfold themſelves, 
they learn Habits and Experience, till at length 
they are fitted, for, and arrive at Manhood, 
where their. intellectual and moral Capacities 
ſhew themſelves in their full Strength, and 
Scope. and Opportunities are given for the 
Exerciſe and Improvement of them. Aft 
this, when by means of the Probation an 
Diſcipline of Life, their Characters are formed 
to Virtue; and when the moral Principle is 
raiſed to its. due State of Influence, 'and the 
requiſite Temper and Preparations for a higher 
State of Being and Bliſs are acquired; they art 
taken from hence; they drop their preſeng 
Frailties and Imperfections; they exchange 
Earth for Heaven, and riſe from' the Rank of 
Men to that of Angels. — It is very natural to 
reflect here on the Wiſdom and Goodneſs of 
God, in cauſing our Exiſtence to be thus pro- 
a 3 in making one Stage of our Being x 
reparation for another; and not introducing 
us into any larger Spheres of Action and En- 
joy ment, before we are in a proper Manner 
qualified for them. enn, TOE 
But what I have chiefly in view at preſent is 
to take Notice, that our Progreſs will by no 
means end with this Life; and that our next 
Advance will not be our laſt and final one; but 
that, moſt probably, we ſhall always be in 4 
; | Progreſs 


| 
| 
| 


—— — —— — — — ͥ 


224 A State of ever-growing Bliſs. 


Progreſs of Being, and for ever advancing. * 
ſeems quite unreaſonable to ſuppoſe, that | 
Men will hercafter get to a Point beyond which 
they cannot go; or that a Period can ever arrive 
when an entire Stop will, be put to their En- 
quiries and Improvement, and nothing further 
of Good, or Knowledge, or Virtue and Per- 
feRion can be expected. That all, that we per- 
ceive, of our Exiſtence is Progreſſive, affords a 
Preſumption that it may be ſo throughout. The 
Nature of the Soul of Man is evidently ſuch, 
that it appears capable of improvements towhich 
we can ſet no Bounds. It may have various Fa- 
culties, now latent, which in another World are 
to appear, and innumerable Powers, Sources, 
and Capacities of Pleaſure, which hereafter, iq 
their proper ſucceſſive Periods, will be for ever 
ſpringing forth and exerting themſelves: And 
who knows what Degrees of Bliſs the unfolds 
ing of one. new Faculty may occaſion ? What 
additional Dignity, full Scope for the Exertion 
of one new Power may give us? And what 
Laws and Scenes of Nature, now inconceivable 
to us, one ſuperadded Senſe may diſcover 72 
There may be alſo ifMfmerable Regions and 
Diſtricts of this Univerſe, each of them ſur- 
paſſing unſpeakably, and thro an endleſs Pro- 

reſſion, the other in Glory; to the View and 
eee, which we may in due Succeſ- 
fop, and as we grow more capable, be al ways 
riſing; but all or any proportionable Part af 
which it will not be poſſible for us ever to my 


an 


A State of bver- growing Big. way 
and get acquainted with. — There is, farther, 
an Infinity of abſtrat Knowables; and, id 
ſhort, Truth and Being; the amazing Scenes of 
Nature; the poſſible Objects of our Minds; 
their Wiſhes and Powers; and the Divine Na- 
ture and Perfections, are ene and incxs 
hauſtible. There appears then nothing to ſtop 
our Progreſs. We Have infinite Roden 888 
patiate in, and Scope for eternal Advances. 
Suppoſe, therefore, what is now pleaded for, 
to be Fact; and it will be evident, that it is 
ſaying nothing, to affirm that a Time muſt 
come, when 4. will be a greater Difference 
between what we ſhall be then, and what we 
are now, than between the firſt Archangel and 
the meaneſt Reptile; when, to take in, and 
ſurvey this whole Globe, or even Syſtem, will 
perhaps be no more to us, than it is now to 
obſerve what paſſes in the ſame Room with us. 
There would appear nothing incredible in this, 

if Perſons would but conſider, that by going 
on to improve, let it be ever ſo flowly, throng 
infinite Ages, we muſt make more and higher 
Acquiſitions, and core to gteater Degrees of 
Knowledge, Goodneſs, Wiſdom, Power, and 
Perfection, than any which it is now poſſible 
for us to aſſign or imagine; that this Earth, 
nay probably this whole viſible Ftame of Sun 
and Stars, compared with the Immenſity of 
the Creation, is but a Point, and that nothing 
finite bears any Proportion to What 2 
| rom 
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From thus viewing Things forwards, and 
eonſidering the future Progreſs of reaſonable 
Beings, I cannot help taking Occaſion to turn 
my Thoughts backwards, and obſerving that 
there muſt undoubtedly-exiſt Beings who were 
the firſt Productions of the Divine Power; that 
the Time which has intervened ſince theſe 
received their Exiſtence (tho', it ſhould be al- 
lowed impoſſible to be properly Infinite) yet is 
in all probability Indefinite; that thro' this 
whole immeaſurable Length of Duration, they 
| have been growing and improving, and conſe- 
uently muſt e er now be arrived at Degrees of 
Intelligence, Dignity, and Excellence, that are 
above all human Conception — For my part, I 
am well convinced, that even after our utmoſt 
Endeavours to the contrary, we are apt to en- 
tertain much tao low Ideas of the Syſtem of the 
Creation, and the poſſible, nay aGual Pigdtty 
and Grandeur of intellectual Beings. It mult. 
not be forgot, however, that how highly ſoever 
we canceive of reaſonable Creatures, and whats 
ever Degrees of Superiority and Perfection we 
believe they may poſſeſs; yet they are, and 
after the farther Improvement of numberleſs 
\ges) muſt ever continue, all equally de- 
ndent upon, and inferior to the Creator; 
all (ſtrictly ſpeaking) equally nothing, com- 
ared with him; and at the ſame, that is, an 
infinite Diſtance from original, neceſſary, ab- 
ſelute Perfection. yy NY | 
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But to return to the Contemplation of our 


en Natures and Hopes: Upon any Notion of * . 
the future State, it muſt be true, that we are 


now as. incapable of forming any Idea of what 
we are to be in it, as a Child in the Womb is © 
of forming an Idea of the State, Employment, 
and Happineſs of a grown! Man. But take in 
the Conſideration that we are to be always im- 
proving; and it will appear, that, in noaffign- | 
able future Period of our Exiſtence; We all 
be able to conceive what we are further to be, 
in the Periods beyond tha. 

Here I find it almoſt impoſſible to reſtrait 
myſelf. To be eternally aſcending in the Scale 
of Bei Ho high then ſhall we at laſt reach! 
And, tho always happy py to the utinoſt Extent 
of our Wiſhes, yet not to be able to imagine, 
in any Part of our future Bein | 
ha t, and good, we are to be! What a 
wp 2 How vaſt! How aftoniſhing} 

Theſe Obſervations' arp & give Occaſibn 
to enquire, 1ſt. ' Whether it is credible; that 
_ who can thus extend their Views and 
throu h rens and are capable of 
yu a Progr eſs, ſhould be defigned for a low, 
momentary A Exiſtence here; ſhould all periſh 
in the firſt Step of their Progreſs ; ant aſter juſt 
ſhewing * to the World, and being 
curſt with the Idea and Wiſh of Imma 
ſink into. Oblivion and Annihilation? 

In the next Place; how can we ſuffſalen 


adore the ISS of God, in rep a 1 
98 


, how much more | 


wv 
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Jobs; Being in placing us in Gich''s « Rank 
- amongſt his Creatures, and ſetting before ut 
ſuch a Proſpect ? 

Further ; how unſpeakable does the Digni 
of human nature appear when thus 6 Do 
What reaſon have Mankind to reverence them- 
ſelves! And how proper and important Objects 
are they of that extraordinary Interpoſition and 
Apparatus to fave them, which Chriſtianity 
reveals ? Every Particle of Matter in the 
Univerſe is continually acted upon by the 
Deity; but one human Mind, with ſuch Ca- 
paciti * have been repreſented, is infinitely 
ſuperior in Value to the whole material Uni- 
* and the Ruin of it, of Jnkaitely greater 
Conſequence. 

Again; how dreadful a thing i is Vice, which 
ruins ſuch noble Beings, indiſpoſes them for the 
Happineſs of their Natures, and bercaves them 
of al their high and infinite Hopes? It is un- 
| doubted, that Virtue and Righteouſneſs. are, 
and muſt be, the only Qualifications for Bliſs, 
"under the Government of a Righteous OE 
J am ſure no wiſe Perſon will fi ght this C 
ſervation. For though the Probability were 
ſuppoſed greatly againſt its being true; though 
the Preſumption were ever ſo ſmall for the 
Reality of ſuch a State of ever growing Bliſs as 
I have  Jeſcribed, which Vice in any Degree 
endangers the Loſs of; it would ſtill, . demon- 
ſtrably, be the extreme of Madneſs not to re- 


fign all for the Sake of it, and not with the 
greatelt 


A State of ever-growing B. 229 


ateſt Anxiety to avoid what may, any way, 


tend to diminiſh our Chance for it. 
Finally; ſuch Reflections as thoſe Nane 
made, ſhould, ſurely, raiſe us above this World, 
and leffen our Attachment to it. How ſad is ĩt 
to ſee the Heits of ſuch Hopes wallowing in 


the Mire, and revelling with Brutes | How un- 


natural for Minds which the whole World 
cannot buy, that can take in the Univerſe; and 
were born for Eternity, to contract theit 
wiſhes'and regards to a point, and an inſtant!” 
Wo are to outlive the Sun and the Moon. 
What An. Elevation and Dignity ſhould the 
View /of this give to; our Behaviour ? How 
ſhould the unbounded Proſpect looſen us from 
the Earth, and give Wings to our Minds ! 
How ſhould we trample on the Tinſel of Life, 
and anxivully avoid every thing unbecoming 
our vaſt Expectations l What can we think of 


thoſe. groveling Souls who forget their higher 


Country; who diſgrace their heavenly Origi- 
nal; 'who can contentedly look forward to An- 


; Nihilation ; whoſe Ambition riſes no higher 
than the preſent State; and who abandon the 


common and rational Hope of Mankind con- 
cerning a future Immortality? Theſe renounce 
the noble Principles and Aims of all that are 

worthy to be reckoned Men, and ſhould in- 
deed be looked upon, as Betrayers of their 
Intereſts, as Traitors- to the Species, as Fu- 
gitives from the Rank and Station, the Dig- 
nity and "Privileges of reaſonable Beings z 
Gg a aan 
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and ought to be treated with ſuitable Scork 
and Contempt. 
To conclude: Human Life. condileted | in its 
ſelf, and com pared with our whole Duration, 
and unlimited Capacities and Hopes, is indeed 
o little and low a Thing, that it ſcarcely de- 
ſerves the Name of Exiſtence; and it is abſo- 
lutely of no Moment what befalls us in it, any 
farther than it affects aur Tempers ind moral 
Characters. and helps or hinders our  Meekneſs - 
for what comes after i it. Its Riches, Pleaſure, 
Power, and all that is commonly courted and 
purſued by unthinking Mortals, are unworthy 
a ſingle Wich, or Thought of a well ares 185 
Mind, or ot one who believes, or but ſuſpecte 
it poſſible, that he is to live for ever. 
And here I cannot but remark with concern, 
that notwithſtanding we appear thus capable of 
ſuch a bliſsfu] Succefſion of future tranſcendent 
Knowledge, yet ſo long as we remain in this 
Life, we are too apt to be wedded, as it were, 
to ſenſual Pleaſures, and to have but little relith 
for intelleqtual Enjoyments. But ſurely if we 
reflect a Moment on the vaſt Diſparity, which is 
between them; how unſatisfactory the. very 
Fruition of the former is, and how ſhort their 
Duration; whilſt the Joys of the latter are re- 
fined and permanent, and conſtantly advancing 
in a gradual Progreſſion towards Perfection, 
we cannot, without Reproach to our Reaſon, 
make ſo abſurd a Choice as to give the Prejer- 
ence to thoſe which are eli valuable. co | 


CONCLUSION. : 


u Shall Sal ug this su pplement * 
1.X oblerying, that as ths is. but ohe 
true Religion, ſo neither i is there more 
than one true Philoſophy. Truth be= | 
ing always uniform and conſiſtent with itſelf. 

1. It is impoſſible,“ as the Rev. and learned 
Mr. Jones, 15 his Firſt Principles of «Natural 
Philoſophy, religiauſly obſerves, '** that true 
* Religion and true Philoſophy ſhould be at 
Variance; becauſe He, who created all thoſe 
© Works, which are the proper Objects of 
© Natural Philoſophy, was php Author of 
* Divine Revelation, and Gon is not divided 
N ql Himſelf.” “ > | 

rue Philoſophy, according to formie pro- 
feſſors, is founded on an univerſal vacuum and 
2 mutual Attraction of the Parts of Matter, in 
order to account for their mutual. Tendeney 
towards each other: But ſitee the Commences 
ment of modern electrical Experiments, at _ 
elaſtic ſubtile Medium or Zther is difcovered 
to exilt; from the Effects of which, electrical 
Philoſophers can produce undeniable. Evidence 
to Prove, that, inſtead of an abſolute a 
| al 
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and a mutual Attraction to cauſe ſuch Ten- 
deney, an abſolute Plenum exiſts and an impel- 
ling Force: Since therefore one of them only 
can be true, they humbly propoſe, that in 

. "order to decide the grand Point, a ſtrict Scru- 
tiny may be made into the Merits of both, which 
being once done, Philoſophers will no longer 
halt between two'ſuch different and contradic- 
tory Opinions; but we ſhall then go, Hand in 
Hand, and proceed in our phyſical Reſearches | 
with Perſpicuity and Pleaſure, As ſuch a ſtrict 


Fe: Examination can injure neither Party, tis pre- 


ſumed no impartial” Enquirers can reaſonably. - 
reject the Propoſal; and the Motive which can 
8 ſuch a ſtrict Examination, muſt ſavout 


ongly of invincible Prejudice. 

Unleſs ſuch a deciſive Method be purſued, 
and electrical Philoſophy.” be throughly exa- 
mined, as propoſed, the current Philoſophy 
muſt neceſſarily remain where Sir Jaac Newton. 
left it, which, as he informs us in the Preface 
to his Principia, was then in an intricate State, 
and that Philoſophers attempted the Search of. 
Nature in vain (a]; intimating alſo at the fame... 
Time, that the received Philoſophy! was not @ 
true ane. And they ſeem not yet much more 
inclined to attempt the Search of Nature upon, 
any other Plan than that which they have fo. 


— — 


| (a) EleArical Philoſophers are certain that it was out of the 
Power of Philoſophers to attempt the Search of Nature with Suc- 
eels, before a more ſubtile elaſtic Medium was diſcovered to them 
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del = a 
long and ſo unſucceſsfully purſued; and not 
any, beſides a few electrical Philoſophers, at- 
tempt to explain it, at the preſent, on any other 
Principle, notwithſtanding the Length of Time 
the electrical ſubtile Medium has been diſco- 
vered, and our intimate Familiarity with BY 
Means of the numberleſs Experiments which 
have been made upon it; and yet we ſeem al- 

moſt as much unacquainted with it as ever: 
For go into what Company we will, if Electri- 
city happens to be the Topic of Converſation, 
a7 is more common than to hear Men 
expreſſing the greateſt” Admiration concerning 


it, aſking us, What can it be? Whence does t : I 


proceed] And how do you account for that 
ſurpriſing Power and Force which we behold 
in moſt of the Experiments ?!—Ahd'what is 
very remarkable, not only common People thus 
interrogate, but the learned and ſagacious. 

Electrical Philoſophers ſolve thoſe formida- 

ble Difficulties by Principles previouſly proved; 
7. e. that the electrical Fluid is an univerſal 

Fire in the Form af an extremely fine and pure 
elaſtic Air. That all Nature is neceſſarily re- 
plete with it, inſomuch that an abſoluee Ple- . 
num of it becomes the natural Conſequence. 
That by Means of its Force and Action, all 
the abſtruſe Phenomena exhibited in the Ex- 
periments are ſolved; They moreover produce 
undeniable Evidence, to prove that this elaſtic 


Fire acts on all other Bodies with an impelling 
S ᷣ a 
3 
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cru. 


But i in e to render this Method of rea- 
. r yet more ſatisfactory, 1 muſt ſubjoin 
the fix fundamental Articles contained in my 
Eſſays, p. aa, that the Readers of the e 
Work may have them ready at Hand, to con- 
alc in their Reſearches, upon al Sen 
Firſt, That in the aten the AI- 
WIe 484d OMy1PoTENT CREATOR of all 
Things formed an ie, ethereal Flud or 
primary Air, endued with tbe utmoſt Purity, 
Subtilty, and Rarity ; and, in Ane, a bene 
ſabtile slaſtic Fluid. | 
Secondly, That the whole Vniyarſe ji 1 replete 
Sch itz for otherwiſe.a F luid ſo rfectly ſub- 
tile and elaſtic would be per fo | expanding 
till all Parts were equally full then, 10 
ther the whole, nor its „e 1. remain 
entued with that perſect Elaſticif 1 yas 
at firſt ſuppoſed, and at pe a1 mA N 
-: Thirdly, That. 17 cher or purg. Air 
univerſal; nat only in all open 0 byt {i 
the minuteſt Lane of the moſt Bir mp 
Bodies. by Reaſon. of i N | 
. Jmoſt infinitely. finer Particles e t in * 
.gtofs Matter; Which renders-it.capable 9 f per- 
meating the;ſmalleſt Pores. and inden F 
the hardeſt and cloſeſt 8 nces. 
Faurthiy, Since the Earth, is en dued with ith. 
Property of Tranſpiration or oh, breathing 
the moſt volatile Parts, of it to a con h 
Height fromiits Surface; thoſe Effluvis become 
W incorporated, and. moſt intiqpate 
mixe 
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OY with Particles of the univerſal. 
Ether or primary Air, and by that 
conſtitute a ſecondary Air (a), or ariel F 
and the only one that cou q n no 
proved r 


_ Fifthy, That from | the Elaſticity 
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— Property, and conſtant Tag 
of extehding their Limits to greater Diets: 
fions: Hence they, an 1 hoon Th 
Maſſes compoſed of ſuch e ic Particles, mu- 
tually re 
Sixthly and 22 That” this univerſal Ait, 
althoug inviſible, is nevertheleſs true and real, 
Fire in the ſtricteſt Senſe' of the Word, and. 
endued with the utmoſt Force. , 
Theſe Articles were at firſt propoſed a as a The 
ory_only, an having for 0 7 or eight Te Years Sars 
paſt been ſtriefly and 18 y examine dwith- 
out the leaſtde e rejud ice, by. the > Author, 
who cannot find any Realon, th alter his Senti-, 
ments ; 'tis therefore preſuwed they are juſtly 
founded ,and may be ſafely carried into Practice. 
What I mean by Thec and Practice 1 mn 
that having | been verſed i in Theory for ſeyen 
Years, it muſt then be big Time to re 
the Praxis: That is, after having purſued ff 
analytical Method to a ſufficient” Lenght, . w 
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may then reaſon a priori. 
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may fairly proceed to the yhthetical; vi . 8 
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. Our greateſt Naturaliſts ſeem unanimouf- 
ly t0.. explode that Method of reaſoning in their 
ph yücal Relentthes, The grand Hypotheſis of 
Des Car les being founded entirely on a priori, 
might poſſibly be one principal Cauſe for re- 


7 
=» 
* 


jecting the Whole; But can you aſſign any 


A. Before the Diſcoveries that have been 
made by! means of the electrical Apparatus, we 
Rad no other ſafe. Way of advancing than, by. 
reafoning a pofteriori'; Ahere was then no other 
Methag to inveſtigate the. Cauſe: Whereas the 

eans "which are afforded us from Electricity 

aving, « dilcovet Tl it, we may now ſafely pro- 
ceed with Preci ion and Certaiaty | in the Other 
Wa 7 namely, fron the Cauſe to the Effect. 

"Ya r Obſervation on Des Cartes i in particu- 
lar ſeems indeed to be juſt, as his Syſtem was' 

= 
very. xceptionable. on that Account; it being 
mefel) arbitrary, and without any proper, 
Foundation for its Support. : 

B. What have the electrical Philosophers 
that i is more unexceptioable, whereon. to found 
their Method of reaſoning 4 Priori? | 

1 That Which no Age before was ever in 
Poſſeſſion of: vis. The firſt Mover among 
ſecondary Cau ſes is now realized, and become 

clearly Loch. 0. üs as ermanent Principle. | 
under the Form of pu e rok es 

N. B. I have been — more explicit on this 
Subject, in order to ſhew that there was no other 


than that backward Way of proceeding in our 
phyſical 
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chyfical Reſearches with Silcoels, before Fire: 
that. firſt mechanical Agent, was diſcoy red 

A Glimp ſe of. this un rikpown Ps, 
Bodies, = diſcovered by'means of the pneu- 
matic Engine, and ered bins clearly confirmed 
and verified by the electrical Engine, and is the 
grand Agent which has ſo amazed. Mankind, 
and which is found capable of folving all thoſe 
other wiſe inexplicable Difficultiess. 
Every Spectator of the Experiments plainly 
diſcovers it to be true Fire; but the eldarricdl 
Philoſophers, by means of an indefatigable and 
ſtri& Examination of it for a Series of Years 
paſt, haye at length found it to de an univerſal 
Fire in the ſtricteſt Senſe, not only in the Pores 
of all groſs Bodies, but, ane in "oy 
free and open Spaces. 
In a Word, if the current Philoſophets-:can 
ſupport their Doctrine of an univerſal — 
and an attracting Force in a more rational and 
ſatisfactory Manner, electrical Philofophers 
will not only publickly acknowledge their 
Miſtake, but will think themfelves highly 
indebted for the Means of their Convidtion, 
But, on the other Hand; if the Docttine of 
an electrical Plenum cannot be refuted and 
fairly ſet aſide, they e to all the judicious 
and impartial Enquirers after Truth, Whether 
that be not a ſtrong Preſumption- in their Fa- 
vour, that their Scheme is well founded. 1 
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I never ; made any Reply to the 
Animadyerſions of the Monthly 
Reviewers on my printed — 
to 1 My Reaſon for it was, that I never 
deſigned to have troubled myſelf nor the Pub- 
lic with any more of their impertinent Cavils; 
but their Animadverſions on my Philoſophical 
Eſſays were of too inſolent and, Hlagitious 2 
Nature to be paſſed by unnoticed. 

B. I cannot ſay I remember it, and therefare 
pleaſe to proceed. 

A. At Page 26th of that, Letter, I informed 
thoſe Writers, that as 1 had then gone thro” 
their Animadverſions in the Manner I propoſed 
at the Beginning of it, I ſhould take Leave of 
them at that Time; and unleſs they would cons. 
ſent to carry on the ſame kind of Correſpand- 
ence by the Channel of their monthly Paper, I 
ſhould take a nn Leave, ſince it muſt be ob- 
vious to every one how impracticable a Thing 
it was to write and publiſh « Pamphlet or 3 
Letter every Time they might think. proper to 
raiſe an eee (a). * e thould ae far 


4) Wer Quik i very ſentible of the — 
4 muſt be, excluſive of the Expence of a Performance from the 
Fab de even after that he may juſtly deſpair of any ſmall 
coming very public.. Thoſe Writers being ſenſible of 

theo hings, — 4 


ply 


ply as formerly, that it was not confiſtent with 


the Plan they had formed, or for Want of 


Room, &e. poſſibly it might be thought an eva: 
ſion merely to ſhift off the Force of the Argu« 
ment; and therefore, if they had that fincere 
Regard for Science which they frequently ex- 
preſſed, they could have no juſt Reaſon to reje@ 
the Propoſal of carrying on ſuch a Correſpond- 
| enct in the Manner above mentioned... 

« By thus continuing an amicable Commu- 


* 


nicatibn of Sentiments on the Subject of Eleo- 


trieity, ſomething acceptable might be reaſon- 


ably expected. We may then, if neceſſary, re- 
ſume the fame Things. For altho'I am entirely 
convinced as to the Repulſive Scheme, yet the 
Word Attraction could not, as I then thought, 
be wholly diſufed, particularly, when I eonſi- 
dered the Accumulation on the Glaſs Tube ot 
Globe, or in the electrical Phial, as alſo, how 
light Bodies are moved with ſuch Rapidity to 
the Body electrified, without ſuppoſing ſome 
Kind of Attraction (4). - If thoſe and the like 


like Redſons't take a final Leave of them, they might well fuppoth 
they could ſay whatever, they plenſed with Impunity. Thele are 
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ſucy important Reaſons th · t will ever prevent them fram carrying 


on any Controverſy in their Review; and they are * 
found us if proceeding on ſuch mean Principles ; and at tbe ſame 
Time, affirming for Truth the mott notorious Falſheode, as will 
evidently appear, when I come to their Animadverfions on my 
Philoſophical Ir 3535000000 
(e Here it plainly appears, that my Obſervations at that Time 
had not furniſhed me with Datg ſufficient to enable me to account 
for that Farce, which is now plainfy dedacible from the Doctrine 


of Falling Bodies, namely, an exterior and univerfut tituuumes - 


Force.” , 


| Problems 
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Problems can be ſatisfactorily ſolved, we may 

hope in Time, by means of ſuch a Correſ- 
pondence, to arrive at ſo much Perfection, as to 
attempt a true Theory, or regular S: ſtem, of 
that myſterious Science, and to ſee Electriciij 
eſtabliſhed on as firm a Foundation as any 
other Science can claim.” 


ANIMADV8RSIONs of the Monthly Re- 
vie wers on that Printed Letter: See the 


Appendix to their 26th Vol. p. 504, 


Review. We little thought,” ſay thoſe 
Reviewers, * to have heard from Mr. Lovett 
again on this Subject, after what paſſed. be- 
© tween us in a former Review; much els 
* that he ſhould complain of our Severity, 
* when he was himſelf, in ſo great a Degree, 


the Aggreſſor.“ 
A. What a bare-faced Falſhood do they be. 


gin with; when they charge me with being the 
Aggreſſor? And the Reaſon that they give for 
it is as uncommon, via. That there are Men 
© as well as Arguments that are unanſwerable; 
and it'plainly appears to them that I deſerve 
© a Place among the former.” 

B. There are but few who will ſappole that 
you were the Aggreſſor, unleſs they had ſhewn 
wherein. What did you fay in your Letter 
that they could conktrae ſo as to RARE. you the 


A reſſor ? 
A. 1 | 


5 
f 
4 
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A. I can think of nothing, except ſhot- 
« ing the Truth” was the great Crime. The 
Ears of ſome are indeed much too tender to 
hear the Voice of Truth when it is pointed to- 
wards them. CIA 3 NN. 

Rewew. ** Bad Caſuiſt as he is, he is a bold 
* Combatant(a) ; for tho' reduced to his ſtumps 
* he is determined not to give out. —lt is very 
© juſtly retnarked,” ſay they; by a judicious 
French Writer — . Tous ceux qui ſont ca- 
« pable de faire des Objections, ne ſont pas 
* toujours en Etat de comprendre tous les 
“ Principes, dont depend la Reſolution de leur 
« Objections. —— This ſeems to be the Caſe 
* with Mr. Lovett. — Indeed he frankly con- 
© fefles, that our Diſtinctions are too refined for 
the Comprehenſiohs of Electricians, and ſtiles 
* ſuch reaſoning, in the uſual Cant of Igno- 
* ratice and Incapacity, the Cobwebs of Meta- 
© phyſics; It does not however become a mere 
© Experiment-monger to talk ſo diſreſpectfully of 
any Science (6); yet this our doughty Oppo= 


Cs 


(a) Methinks | ſhould be glad to be informed what Affinity a 
Caſuift, i. e. one (killed in reſolving Caſes of Conſcience, bears to 
a Combatant in any Reſpect more than that they both begin with 
the ſame Letter = CERES | 

(5) This is ſuch a groſs and ungenerous Miſrepreſentation, that 
to ſet it in '& true Light, and at the ſame Time to render it intelli- 
gible, it ſeems ary to relate the whole Affair to you. 

In the above-mentioned Letter, p. 6, Section 9, theſe Writers 
being found reaſoning moſt inconſiſtently concerning ric Matter 
and electric Force, they are reprebended in the following Manser by 
Way of Note on that gth SeQtion.—*s That Water is a Conductor 
of the e/;&ric Force, but not of the elefric Matter ; that by every 

: nent 
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nent is very earneſt with us to cont 
* Controverſy, in our Review.” , 
Anſwer. © Theſe Writers ſeemed not aware 
© how greatly they humoured my Vanity when 
© they ſtiled me an Exferiment-monger ; @ mere 
© Experimcnt-monger ; which they intended as 
© a Termof Reproachz_whereas, it was at the 
«© {ame time ranking me with three of the 
< greateſt Geniuſes that perhaps ever. lived: 
* The renowned Lord Verul/am,: the hon. and 
© indefatigable Mr. Boyle, and the great Sir. 


igue the 


* Jace Newton, who according to the Re- 
© viewers way of reaſoning and judging were 
© ſome of the greateſt and mereſt Experiment- 
© mongers that ever exiſted,” FRET 


« propagated, but no real Fire conveyed, tho Sparks of Fire can 
de diicharged from apy Point of that Conductor theſe are Diſ- 
1 tinctions 100 refined for the Comprehenfiun of Elettricians. You 
* cannot even ſuppoſe that a Mind (erjoully inquiſitive after 
Truth, can be ſatisfied with ſuch Cobwebs ot Metaphyfics. Surely, 
it is wore philoſophical, as well as more e When 
ve ſee Fire copioully itræaming from the emities of electri - 
* fied Wires ranged near together, to truſt to our Senſes, and 
to admit this as occular Dexmionſiration of the extreme Sub- 
„tilty of electric Fire, and of its Power to paſs through denſeſt 
* Bodies, To talk of e/e&ric Force, abſiratiedly from. eric 
* Matter, is ablolutely unintelligible,” S$ x2 ade. © 
© bate 


Pofiferipe. - +. ny 
* bate may, de brought to a fair Iſſue, and the 
Public no longer to remain im doubt Which 
of us ĩs in the right, we are willing to reſt our 
Cuuſt with the jadicious Reader on the me- 
crits of what has been already faid. Indeed we 
© coiceive, that thoſe who have paid any At- 
© tention to this little debate remain in no doubt 
about the matter: At leaſt, we ſhall think ſo 
till it is intimated to us from ſome other quar- 
© ter: In which Caſe, when called upon by z 
* Perſon capable of comprehendirig us and rew 
© ceiving Satisfaction on' the Subject in Get 
tion, we ſhall be ready to it in as ample 
© a Manner as is conffſtent with our Work, or 
cat be reaſonably required by our Readers.” 

Our Antagoniſt will doubtleſy call this, in 
His uſual Stile, a Jeſuiſtical Way of. ſhifting 
© off the Argument; intoflerable Arroganee; 
© Te, we. muſt''take the Liberty to tell him; 
however, it is not the Argument, but 7 
Itter we ſppuli be plafet to get rid : If 
© we muſt engage i in a\Conttoverſy, we are ins 
deed ſo far imbitious, ug to wiſh it may be 
witkea Writer capable of underſtanding and 
© replying to an Argument? 

Anfurr. May not this be properly: be ſtiled 
Shuffling and Jeſuiſtical Evaſion x and ſuch a 
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| («)\ Had third bees any Troch in dba anon, vy didtbey 

ſonen, Years afrer; anprevelcd, vuack me aggin Ter Track 

appears plainly to be this, though = fre hamed to. tbe 

that they wert in Reality weary of the ument, 2 

— — ift it e un ti 

Writer 1 U 21 3 
| Ii | ob- 


„%% Pollerje. 
I ablarved candid Writers would ben han 


of. 

1 Veart after, in the Your T 766, * Bab 
liſhed my Philoſophical Eſſays, w ich Perſer- 
mance, was taken Notice of —— ſame Year by, 
the candid Authors of the Critical Review, 15 o 
gave it ſo great a Character, that my cavilling, 
 Hypercritics had not the Face to vent; their, 

Spleen on it till full two Years: after; when, 
they might very probably think the commen- 
datory Character given of it by the former; was 
forgotten. I ſhall therefore. next inform you, 
that after having viewed and reviewed the Con- 
tents of my Philoſophical Eſſays, i. e. haying 
often peruſed them with the greateſt Care and 
CircumſpeRtion which my ſlender Capacity 
would admit. of, and conſcious that 1 2 ad- 
vanced nothing but hat appeared to be ſtrictiy 
agrecable to Truth; yetTeſt I ſhould have been 
too much pre) ;udiced in Favour of my own Sen- 
timents, which was, very probable; as well as 
natural, 1 made it, my Bulla els. to co ſult not | 
only my Friends with whom 1 converſed, but 

wrote to divers others to deſire they would % 

yourme' with what. appeared to them to be not 
well founded, and would therefore be the moſt 
liable to, Objection: My Intention in this was, 
that l might endeavour to obviate ſuch Objec- 
tisby for the future; by, firſt, ſtating them in 
their full Force, and then replying to. them. 
| Theſe» Thoughts naturally directed me to my 
old Antagoniſts, the celebrated Authors of -the 
Monthly 
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Monthly Review, where I had no Doubt of 
being plentifully ſtocked without any, more 
Trouble, but found myſelf greatly miſtaken; 
for inſtead of rational Objections, and ſuch as 


might be ſatisfactorily replied to, they Were 
found inſulting their poor Culprit in ihe moſt 
ſcandalous Manner; and their Animadverſions 
ſuch as were quite incapable of any regular An- 
fwer, by being ſo ſtuffed with Bombaſt, immo- 
derate Scoffing and Rancour, pointed with the 
keeneſt Sarcaſms and Scurrility, on the one 
hand, and as ridiculouſly ludicrous on the other: 
In ſhort, nothing was omitted which they 
thought capable of rendering me contemptible; 
and they ſeemed at the ſame Time fo vain as to 
think their Readers would be highly pleaſed 
with ſuch low Witticiſms and Froth (a). But 
altho' their Animadverfions were unworthy and 
even incapable of a regular Anſwer, yet that 
you may be able to form a Judgment of them, 


and their Manner of writing, I ſhall give you 


* 
AF. Au © 


— 
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| Ja s | | —_— 
| (a) I had a flight View of their Avimadverſkons foon after they 
were publiſhed, where I found nothing bat what ! expeRed, viz. 
ſuch Rant as above men tiored: As I had then no Intention. of 
publiſhing a Supplement to my Efſays; I had therefore no Defign 
of troubling my ſelf with them any more; but when ] began 7547, 
F was inclined to peruſe their Remarks again with ſome Atren- 
tion; but eſpecially when I found them to contain no leſs than tea 
Pages and an Half, it was no wonder if they excited my Curiofity 
ſo far as to examine how it was poſſible ts ſpin them oat to ſuch a 
reſpe4/ul. Extent, and what could iaduce ſuch eminent Writers 
to beltow ſo much Time and Pains.upan the trifling Labours of a. 
Perſen whom they ſo frequently ſtile a moſt feev!e Antagoniſt, 
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another eurious and elaborate Specimen of 
both, which, if I miſtake not, you will think 
, - Thoſe Reviewers, in their Animadverſions, 

accuſe me of producing or coining the Term 
Tranſpeciation.——* While we thought,” fay 
they, „that we were exerciſing Forbearance 
towards Mr. Lovett; behold! at page 391, 
* we at p. 393] our own critical Sagacity at 
* fault (a)! At the Sight of the Word Tran- 
« ſpeciation which there occurs, we own we 
Vvere ſufficiently diſconcerted We called 
« forth all our philological Powers, and even 
* ſummoned a Board of Criticiſm on the Qc+ 
« cafion, which broke up re inf: 4, after con- 
« ſulting every lexiphanic- Book in Becket's 
« Shop, from Hedericus and Johnſon, even 
« down to the Scoundrels Dictionary. [Moſt 
wonderful l] We are candid enough to own, 
6 


that tho' we at laſt maſtered it, it was not 
till our Index-maker, who was in waiting 
upon this Occaſion, inſtinctively, as it were, 
ſpied it in the Gloſſary or Explanation of the 
moſt difficult Words, which Mr. Lovett, we 
ſuſpect, from an old Grudge, and with a view 
of diſtreſſing us Critics, had artfully concealed 
behind his Index; ſſhrewdly gueſſed indeed ] 
we forgive him, however, and even congra- 
tulate him upon the prodigious Advances he 
has made in Literature, fiance the Publication 


3 


le Wonderful indeed, that la- ſhould ever be at a fault! 
o 


= 
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* of the Second Part of his Subtite”'M 
proved: At that Time he durft not ue e 
« Term Electrician, without teferting us in u 

Note to the Authority of Dr. Framm; we 
find him now ſetting up for himſelf, and 55. 
* ducing, if not coinisg à Word' that has pol 

led a whole College of Reviewers. 
« prompted however, perhaps, by a little $ 
of Envy, [ſhrewdly gueffee again] to dec 
our Opinion, that the Word has tov 2 
voured an Appearance, and is tov ſtrangely 
turned ever to be admitted, without a Sttuge 

* he into the Engliſh Language.” 

nery. Can this Harangue come from Phi- 
loſophers ? Can fach Stuff be the Language of 
Critics? Have they not artogantly uſurped the 
Title, and ſet tbemſeluet up as Judges of the La- 
bours of the Learned, and gent in the Re- 
public of Letters, before the 

qualified for it? Can lea 
Men, ſuch as Critics are beans or) to * 
ignorant of the Meaning of fuch a Tetm us 
Tranſpeciafion ? A Term fo exprefiive, and 
i tia carries its meaning along with its found, 
as all Terms ought to do, and particularly 
technical ones. Could it be expected that a 
whole Body of Critics; or indeed any learned 
Men (not to ſay Body of Men] ſhoold be 10 
diſtreſſed as to ſumman their e College to 
the Council Board about the Meaning of à c-. 
mon Word ? At leaf I had no Reaſoh to think 


but it was as common and proper: 2 moſt 
other 


a48 Poſtſeript. 


ether Terms; particularly as I found it ina 
Dictionarv, which has long had foe Approba- 
tion of the Learned (a). _ 

It is plain however from their own | Account, 
that they were at no ſmall Pains about finding 
out the Meaning of that Word, and tell us they 
had not maſtered it at laft, had it not been for 
their Index-maker, who, as they inform us, was 
in waiting on that grand Occaſion. This ho- 
ever is thought abundantly ſufficient to ſhew 
what trifling Writers they are, as well as 
implacable; implacable I ſay, ſince it was ſeven 
Years after they had heard from me, which 
was in my printed Letter to them, publiſhed 
in the Year 1761.—As I did not deſign to haye 
any thing more to ſay to them, I never ſo much 
as mentioned them in my Eſſays. 

Is it not ſtrange, that Critics, who avow 
themſelves to be Profeſſors of Science, and 
Adepts in Languages, ſhould be ſo miſerably 
at a Loſs for the Meaning of fo fignificant and. 
intelligible a Term! A Word for which a Boy 
2 the loweſt Claſs in a Grammar-ſchool would 

ſe his Poſteriors to the i ignominious Pu- 


cat 80 A "whipping if he were e 


— 


1 — Engliſh — Edit. 16. —1 ee be 
Aſſair to one who ſhewed me the ſame Word in an Englich Die- 
tiovary of Cole's and doubtleis it may be found in many other. 
a 4 Word, which is ſo expeeſſive of its Meaning as, this is, 
* Offence, the Author would be glad to be informed 7 — 

ag it had not been ſo, has not every Writer the Li- 

83 of chooling his own ner Provided he, like the 2 
— em? | 1 of. 
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of it ; aid if he were not capable of i ; 
them that 7 ranſpeciation was a dot term, 
conſiſting of the Prepofition Trant, and the 
Noun Species: For the Truth of the former, let 
them conſuk their Accidence, and for the Senſe 
of the latter, I may refer them to every Latin 
Dictionary whatſoever." Let them blu then, 
if they know how, at being thus diſtreſſed b 
a Word which has'puzzled their whole Colli 
as they ſtile themſelves; and let mie ſub) oin 
their, ven Addition of B—h—ds: For who 
but ſuch would not have underſtood, at firſt 
Sight, a Term fo > ea al 15 Wen as Trans 
Jpeciation?' © 20308 - 
B. Thoſe Reviewers vin ſurely dee 
irritated at you TIN" them with fo little 
Ceremony. © A nenn 
A. What Rig ht they can claim to any Favour 
from me, let the ſenſible and candid Reader 
judge, when'-he finds how rudely they have | 
behaved: towards me; tho ,unprovoked;—As a 
Specimen- of their ſcutrilous Treatment, let 
him obſerve the ine Extract: - 


© Mr. Lovett indeed does not ſeem to know 
* where the Difficulties attending the Subject 

really lie, tho they are certainly obvious and 
numerous enough in all Conſcience. We re- 
* commend it therefore to him to Dr. 
© Fratklin's Lettets à careful P | 
* when he has maſtered them; * Dr. 
* Prieftley's familiar Introduction to the Study 
6 of Eledricity, Juſt publiſhed. It 21 


| 
5 


— 4 — * 
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hard and unprecedented, to turp a Founder of 


* Syſtems dowt to the lower Forms in the 
* School of Electricity; but when Mr. Lovett 
* underſtands either o thoſe. Performances, he 
will own the Juflice of this Degradation, — 


5 p: 
his, it is 1 is ſufficient to make 3; 
Aude Beh whether they are entitled to ſo 
much as common Gadity, were not that a 
Debt which we owe. to all Men, even to the 
mob abuſive and depravedmmr 


3 Reviewers repreſent me 5 exttaps- 


ar 
Wach, Y3. and this Accuſation runs 


Wade in 1 5 


W no.ſmall Part; of their Animagdyerhons, 


Satt 37 « Thoſe (ſay they) who haye 
© read lays on philoſophicat ubjects. or 
our Accounts. of them., may pofluly pppoll le 


that the principal, Furrer of. them is. te 


« prove that; the, S., which 
* Sir. Jaac Newton Togpales to. be. a pribcipat 
„ Agent in. many, of the, dapital Phenomena of 
the Univerſe, .is:nqw:realized, and. is. no moto 
* than, the electrical. Fluid, This Doctrine 

Mr, Levert wauld hape, us look ugon as a 
5 Diſgayezy of, his own, tough gon be 
. l e low+ 


— 
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the elementary Fire of the Antients, ſince in 
their Time neither of them could be proved by 
Experiment, or that any ſuch Thitig exiſted, 
all therefore that they affirmed ef it could be 
no more than Hypotheſis or mere Conjec- 
ture, it being only what they concluded from 
ſome of its remote Effects. As therefore Elec- 
tricity has diſcovered, not only that ſuch a ſub- 
tile Medium exifts, as they had foretold, but 
alſo that it is found to be poſſeſſed of all the ſur- 
priſing Properties that had been aſcribed to it; 
and that ſo plainly as to be realized to the 
Senſes; was it not natural for me to think, 
ſince this is ſo obvious, that all who were con- 
verſant with electrical Experiments ſhould be 
convinced of the Similarity, or rather ſameneſs 
of them, as well as myſelf ? I may ſafely appeal 
to all candid Enquirers, whether it was at all 
probable that l ſhould ſuppofe myſelf the only 
one who could diſcover ſo clear a Truth. All 
who have read my Accounts of it, may find 
that theſe Writers have either not peruſed them 
with due Attention, or elſe have deſignedly 
miſrepreſented them; ſinee I have been fo far 
from endeavouring to perſuade the World that 
I was the only one who had made the firſt Diſ- 
covery, that on the contrary I totally diſclaimed 
every Pretence of that kind, and think' myſelf 
happy that Dr. Hoadly and Mr. Wilſon eoin- 
cided with me in the ſame Sentiments. - 
At p. 375, they ſay, Mr. Levert not only 
ſuppoſes that the Air extricated from Water 
| K k * by 


4 : 
, * 
8 Fe . 
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* by the Aon of the Air-pump is s real Ether, 
but even that the Bubbles which ariſe from 
the! Surface of a Piece of Braſs immerſed in it, 
are Particles of Æther coming out from the 
Subſtance of the Metal. The ure electrical 
Air (ſays he) contained in it [the Braſs] ſoon 
© begins to ſhew itſelf, and K the Operation 
0 [of Exhauſtion] continues, almoſt the whole 
Surface of the Braſs will be covered with 
* little pearly Bubbles which riſe out of it; 
« conſequently the Braſs is pervious by this 
pure Air, i. e. the Æther.“ 

Anſwer. Is it not natural to conclude ſo, for 
the ſame Reaſons there given? viz. that tho 
the Braſs is pervious by this pure Air or Ether, 
it is far from being ſo by the common Air. - So 
far from it, that even the Barrels of the com- 
mon condenſing Engines are generally made of 
Braſs to confnle the Air, altho' it be ſometimes 
extremely condenfe& withinſide of it. It is 
the ſame in the Chamber of an Air-gun, which 
is alſo made of Braſs, and is no more than a 
different condenſing Engine. 

If in the foregoing Experiment it had been 
common Air, and yet found ſo eaſy an Eſcape 
out of the Piece of Braſs in the Water, when 
only the Spring of the common Atmoſphere 
was taken off; how much eaſier would it per- 
vade the Braſs Barrel of the Condenſer, or of 
the Air-gun, when the Elaſticity was then, 


perhaps, ten Times, or much more, 8 rag 
of- 


{ Nr 


,a — 
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Notwithſtanding, that ſo long ago as I 
wrote my Second Part of Taz  SUBTILE 
MEeD1vuM PROVED, in Vindication of the Firſt 
Part, which was publiſhed in the Vear 1756; 
at which Time I was very aſſiduous in my En- 
deavours to prochim to the World, that I was 
not the only Perſon who was of the Opinion, 
that the electrical Fluid and Sir T/aac Newton's 
Ether were identically the ſame ſubtile Fluid; 
yet theſe Reviewers had the Front, eleven or 
twelve Years after, vis. in the Vear 1768, to 
charge me with claiming the Diſcovery as my 
on (a). To prove that this is a ie Charge, 
obſerve the following Tranſcript from the Se- 
cond Part of my Subtile Medium proved, enti- 
tled, Sir Haac Newton's Æther realized, p. 34. 

That the electrical Fluid is the very Bt er, 
it is preſumed is what is now queſtioned by 
few Philoſophers; altho', when [ wrote that 
Pamphlet, it did not ſeem to be generally 
allowed; and to ſay the Truth, I was for that 
© Reaſon under ſome Apprehenfion of bein 
© publickly chaſtiſed (if thought worthy — 
* Notice) for affirming it ſo peremptorily ; 
© becanſe I was ſo audacious as to be the firſt 
* who had ventured to ſpeak his Mind on that 
Head ſo freely; at leall, that ever L knew of, 
although ſeveral had binted the ſame Thing 
© before, particularly, the forementioned inge- 


© nious Mr. Vilſon, in a former Treatiſe on the 


3 
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le) Monthly Review, 1768, p 574. " ; 
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c Electrical Fluid ; ad it fo KT be to 
be his real Opinion, and his Arguments 
ſeemed fo convincing, that I could not help 
admiring his Opinion was not more mulls 
« received, notwithſtanding the great Modeſty 
with which; he delivered his Sentiments.— 
Others ſtill more cautious, only affirming. the 
Ather to be the Cauſe of the electrical Phe» 
nomenon . For. theſe and ſuch like Reaſons, 
IJ was determined, at all Eyents, to venture to 
« ſpeak my Mind without any Reſerve, eſpeci- 
ally, as I was ſure I could confirm my Argu- 
ments by the moſt convincing Experiments.“ 

But contrary. to my Expectation, no one that 
I ever heard of, condemned me for it. And to 

my ſtill greater Satisfaction; about the ; ſame 
Time my Pamphlet was publiſhed, came out. 
thoſe Obſervations of Dr. Heady, in Conjunc- 
tion with the above-mentiqned Mr. Wilſon, 
wherein they had expreſſed their Sentiments 
more fully than I had ever ſeen in any Author 
before; affirming it to be unphilofophical to 
ſuppoſe, that the Æther of Sir 1/aac Newtox 
and the electrical Fluid were two diſtin& 
Fluids. It is true they ſoftened the Expreſſion, 
by ſaying, it was much more philoſophical te 
ſuppoſe them one and the lame Fluid, W to 
. them two. 

The Manner in which they expreſs them 
ſelves. i is as follows: 

« Thus have we gone thro' the moſt inte= 
0 * reſting of the * Experiments, and from 


«a 


the 


Teuer 35 
the various appearances they afford, it appears 
that the electrical Fluid is as uhiverit and 
powerful an Agent, at, or near the Surface 
of the Earth, as that Fluid which Sir Haar 
Newton, in his Optics, calls Ether; that it 
is as ſubtile and elaſtic in its Natute as Æther 
is; and as ther does, that it pervades the 
Potes of all Bodies whatever that we are con- 
verſant with; is diſperſed through whatever 
Vacuum it is in our Power to produce by 
Art; and from the natural Phenomena: « 
Thunder, Lightning, Cc. ſeems to be ex- 
tended to very great Diſtances in the Air.“ 
4 We ſhall make no Sctuple therefore w 
to afficm, that theſe two Fluids are one 
and the ſame Fluid; and 7t is much more phi- 
* loſophical to do Jo, than to ſuppoſe two fuch 
: 


E A &a:'%,0 oe , a M G & a 


Fluids, each of them equally capable of pro- 
ducing thoſe Effects, add equally preſent 
every where, which would be maltiplying 
© Cauſes where there is no manner of Occa- 
* fion (a).“ See Dr. Heoadly's and Mr. Wilfon's 
Obſervations on a Series of electrical Experi- 
ments, p. 68; or my Eſſays, Part II. p. 162. 


n A 2 . | 
() The Partiality ofkbeſe Reviewers is remarkably natorious. 
Dr Hoadly's and Mr. Wilſon's Series of Electrical Experimenty, 
and iny Pamptflet, etridtd, The Subrile Medinm eben With 
both of theta pabliſhed in the Year 1 756;—Mine they condemntd, 
for endehvouring to prove, that 58 Fluid was the identi- 
cal Ether of Sir Iſaac Newton: Dr Hoally's and Mr. Wilſon's 
Series; which endeavoured te prove the ſume thing, was applaaded 
by thery, ho declared it to be their Opinion, that the Doctor and 
Mr, Wilſon had rendered it very probable. 

N B. You 


* 


y 


render them unworthy of it. 


ſferwus Expreſſion was turned into fo great a 


256 | Poſeripe. | 


B. You have frequently hinted that the Ani- 
madverſions of thoſe Writers were of ſuch a 
Nature as rendered them incapable of a regular 
Anſwer ; I with therefore you would give me a 
Specimen of the Method they make Uſe of. 

A. There is no arguing with Men who are 
determined to turn every thing into Banter and 
Ridicule, which is their conſtant Method, and 

articularly, when they come to an Argument 
that is likely to pinch them. Where they 
happen to be capable of ſuch an Anſwer, there 
are ſo many ignorant and inſolent Cavils, as 


B. Your Aſſertions concerning them are too 
eneral; I deſire a Specimen of thoſe Particu- 
, Which are of ſuch a Nature as render 
them 7ncapable of an Anſwer, 
A. I have no need at preſent to inſtance in 
more than one of them, which alone you will 
think ſufficient.— I had affirmed that the Ex- 
periment made with the Leyden Phial had diſ- 
covered ſuch an Opening with regard to Elec- 
tricity, that it might not improperly be called a 
Key. A Key, which, if properly applied, would 
be found capable of unlocking many of the 
Secrets of Nature; or to that effect. But this 


Jeſt as not eaſily to be equalled. In the firſt 
Place, they repreſent me, as endeavouring to 
ſhew, that Profeſſor Muſcbenbroeł was only the 
Organ or Inſtrument employed by Heaven 
(unknown to himſelf) to deliver the 9 

. | | n 1 1 4 
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Phial, with the Key annexed to it, into my 
Hands. —“ Then (ſay they) let us ſee how he 
«* employs this ſame Key on the Leyden Phial 
* itſelf, —Heaven grant he be not a Bungler.“ 

« Chap. XI. and XII. Nothing done — Mr. 
* Lovett's is not the true ſuper-celeſtial Key, 
but a Counterfeit, forged at Worce/ien,—We 
© have attended on him this Half-hour, fum- 
© bling and endeavouring to turn it this Way 
and that Way to no Purpoſe. The Leyden 
* Phial is juſt where it was, and as cloſe locked 
up as ever, — But ſtop—ſee he takes up the 
excellent Paſſe par- tout of Dr. Franklin. 
This will do the Buſineſs, if he has but the 
* Addreſs to uſe it properly. S death, he turns 
it the wrong Way, Cc.“ Review, p. 377. 

Is not this Specimen ſufficient to ſhew 
they endeavour to write in ſuch a Manner as to 
be incapable of a ſerious Anſwer ? 

But were it worth while, I might inſtance in 
many others, wherein by means of Incon/iftencies 
and N they are rendered as incapable of 
an Anſwer, as in the former. I ſhall inſtance 
in one of their Harangues in a former Diſpute. 
— We would not, however, (ſay they) be too 
* ſevere on a Writer who confeſſes his Want of 
© literary Accompliſhments, and appears to bg 
* a well-meaning and ingenuous Enquirer ; but 
© to oblige him, ſhall condeſcend to corre& 
* ſome of his Errors in a candid and good-na- 
* tured Manner.. One great Miſtake of which 


Mr. Lovett is guilty, particularly, indeed, 
; concerns 


_ Polt{cripte 


concerns ourſelves. As we inferred, from his 
apparent ignorance of the Newtonjan Philo- 
«* ſophy, that he was not the moſt fit Perſon to 
© explain the Phenomena of Electricity ; he 
© ſuppoſes therefore, that we are alſoof Opinion 
that thoſe Phenomena are explicable by New- 
© tonian Principles. But this does not follow (a). 
All the Words that may be formed from the 
ſeveral Combinations of the Letters in our 
Alphabet, are not intelligible to us merely 
from our Knowledge of the Power and Ule of 
each of thoſe Letters; and yet without a pre- 
vious acquaintance with the Alphabet, words 
in general will not be at all intelligible. The 
Principles of Sir IJ/aac Newton form the Al- 
phabet of Nature's Language (5); and tho 
even the moſt perfect Knowledge of them 
doth not enable us to read at once the various 
Theorems written in the Volume of the Uni- 
verſe; yet without our being initiated into 
phyſiological Myſteries, by an Acquaintance 
with thoſe elementary Characters, we can 
hardly proceed one Step without blunder- 
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They next proceed in their begging way, and 


take for granted their Principle of Attraction, and 
that of the Vis inertiæ, in the following Words. 


— — 
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(a) To reconcile this Incoſiſteney, they are conſtrained to have 
Recgurſe to their ſophiſtical Manner of arguing. 
(5) But this is begging the Queſtion, and taking for granted the 
very thing that they are expected to prove, 934177 
(c) This is (hill begging the Queſſios. 


«© True 


Teer. 


44 True indeed it ĩs, that from the Prineipl 
© of univerſal Attraction, and the amechagtel 4 
* Action of inert Bodies, we can in no ſatisfac- 
© tory manner account, even for the common 
* Coheſion between the Parts of folid Bodies, 
and their various and moſt palpable Modes "of | 


5 Reſiſtance. The Reality of lüch a Princip! 
© of traction, boweyer, and the Vit iner tice 
« of Bodies is, nevertheleſs, indiſputable; and 


0 Tf aws of Mechaniſt are no leſs juſt; fo 


at whoever would proceed in ou drier 
of ' Enquiries with any well prin Hope o 


© Succeſs, muſt build; on Newtonian Principles: 


for though all Phenomena are-not explicable 
0 a et it is to theſe Principles we muſt 
L occaionally recur, to know whether natural 
Appearancès ate juſtly e or not 005 a 
Review, 1759, page * A 

It may be neceflary 5 to inform 

that there is no other effectual Way of nl nal 


with theſe F riblers, theſe Pretenders to Criti= 


ciſm, with | Succeſs, than by firſt diveſting 


them of their Palladium, i. e. their offenſive 


| 471 Une Weapon, Ridicule; for by means 


werful and Herta a an Auxiliary, they, \ 


A * ude the Force of the ſtrongeſt Arguments 
without any kind of Trouble, on any Subject 
that e to Wr too n to be diſ- 


f * 3 


6 


1 might . they bole 
Bt they ald, that true res v4 * e be learned by ae 
Newion Z ' Frigciples, but not is de 
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cuſſed in a fair and candid Manner. I ſhall give 
you an Inſtance or two, which will be abun- 
dantly ſufficient to confirm my Aſſertion be- 
yond Diſpute. 5 85 e 
My Theory of the Nature and Office of the 
Sun has been much applauded, not only as it 
appears highly reaſonable, but as it affords 
Data ſufficient to account for even Gravity it- 
ſelf, or that centripetal Force and Tendency of 
the Heavenly Bodies towards the Sun, which 
before had been given up as inexplicable; and 
for that Reaſon too deep for the ſhallow Re- 
viewers to fathom. Hens Pk | 
But by their evaſive Method, they never fail 
to ſhift off the trouble of diſcuſſing any Subject 
which they do not underſtand, as will appear 
from the following Quotation, p. 380,— _ 
* Inthe 5th Chap. of this Part, our Author 
© ( fay they) ſoars into the extra-mundane 
* Space, and aſſigns to the Sun and fixt Stars 
the Office of diſpenfing this ſubtile Fluid, 
under the Title of Circulators.— But here we 
© muſtleave Mr. Lovett to himſelf. We ſhould. 
only prove a dead Weight to him in his Aſ- 
cent. In good truth, we are afraid to follow 
© this philoſophical Icarus ſo very high. We 
© are very ready to attend him at the electric 
Wheel, or as far as to the Blackſmith's Shop, 
© or even to mount up with him as high as a 
© Thunder-cloud ; but not one of our Body, 
© Dare-devils as he may think us, to whom this 
* deſperate ſervice was propoſed, could be found 
ES obs | «* daring 


* daring enough to truſt himſelf under Mr. Lo- 


© the wide extended Empyrœum to which he 
. * hers beckons us. —Mr. Lovett will, we know, 

our weak Heads (a): But really the fight 

a gr 55 6 Plate, repreſenting numerous Suns and 

* Stars darting forth and circulating bis =the- | 
© real Fluid, gave us all a Vertigo.” 

One of the greateſt Improprieties that they 
charge me with, is my Propenſity to quoting; 
And fo extravagantly 7 are they of pro- 
claiming this on all Occaſions, as even to defeat 
their own Intentions, by proving the Truth of 

the very Thing they would deny.—A remark- 
able Paſſage of this kind: ma be found in their 
Review, at p. 381, where Nev ſay, — Mr. 

| © Lovett has indeed two Propenſities which, 

« ſomewhat unluckily for his Fame, very 1 much 
© interfere with each other; a Fondneſs foc 

making Diſcoveries, and a ſtrong Paſſion for 

Quoting: The untoward Conſequence at- 

© « cendin theſe two. Propenſities is, that he 

generally conveys to us bis Diſcoveries anti 

4 beer ualans in the Words of preceding 

« Writers.“ | an 

Anſwer. Is this dairoin the Diſcoveries as 
my own? Can any ane forbear laughing at 
the Inconfiſtencies of theſe Writers? For can 
there be any more chat [Way of Selam 


— 


( 1) Indeed I do heartily pity, as they prop h eſied I ſhould, theis 
an ens — SES 


| L1's | | | them,” 
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*'vert's Guidance, u 4 to thoſe giddy Heights i Pk 
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them, than to convey ſuch Diſcoveries to others 


in the Words of the Diſcoverers themſelves (a), | 
They alſo chatge me with Quoting from my 


' own ſelf: But who elſe can I quote from; ſincę 


no one beſides me has treated the ſame Subject 
in the ſame Way? 
Is ſuch Diſingenuity conſiſtent with that 


oy Candour and Veracity which the Public have 


an undoubted. Right to expect from Perſons 
who- preſume to place them/etves on the. Bench 
of literary Juſtice, and arbitrarily dictate to the 


World a definitive Judgment upon ſo curious. 


\ 


| hot made Electricity a principal 


a Subject, which they have only ſaperficially 
conſidered (5) ? Whereas the Author hath made 
the ſame Subject the particular Object of hit 
Study, at his leiſure Hours, for no ſmall Part 


of his Life. | 
That Men of their pretended Rank ſhould fo 


riſk * Reputation to ſerve no other david 


8 _ 


K 
0 : N 1 * * 9 * — 


n To NY the Truth, 4 have two cogent We urge 


is 

fence of my Quoting: I ſeldom cquid think ſa. well of 
— own Nlebeder Style of riting, as — oa of mol other Au- 
thors: And, . ſecondly, for the ſame Reaſon, it was my common 
Method to publiſh the Diſcoveries and en of hers in 
their own Words, 


(5) That this js noterjous, ſee their Animadverſions on my Re- 


Their own Words are the following, * "ie fo li owe 2 
tratios of this intricate Subjed, #0 ſue 4. may _ it the 

jet of their Study 

Here the Inconſiſtency of thoſe celebrated. Writers 1. bighly 


worthy of Remark, -4 the” G58 ee ag Ras R 8 
Ty , „ 


at the ſame time, take upon them to etal, fe w o have. 


viewer: Reviewed, or the Concluſion of my printed Letter to thi EA 


is Sy rs and ſhews „fir * e for Criticiſm! 


than 


than the mere "gratifying of an impldeable 
Temper It could hardly have been credited; 
that ever the Authors of 0 Monthly Review: 
would have acted ſo mean a Part, to ferve ſo 
baſe an End, had it not been fen and un 
deniably pr oved againſt them. 
They dert blickly arraign me a8 being . 
ridicuJouſly vain-glorious, and laying claim 16 
moſt of the Diſcoveries that have been made 
in Electricity, or at leaſt to thoſe' that are 


medtioned if the Efxſy: Whetedsths Rense 


will find the Reverſe of that Character to be 
due to me. I hate Been always exceedingly 
cautious and careful when writing, that no- 
thing dropped from my Pen Which could be 
conſtrued like claiming ary Diſcovery; Dane” 
cularly, thoſe to which I had no right. 
As thoſe implacakle Writers, thoſs falſe * 
cuſers, have taken great Pains to render me a 
moſt ridiculous and vain-glorious Author; one 
who endeavoured to impoſe on the Public by 
8 Mifrepreſentations, falſe Pretenſtons; and! 


wnright Eyes; it is pfeſumed Fought, in 


Juſtice 2 1 — World as well as to myſelf, to 

ſay ſomewhat in Defence of my own Character, 
and to ſhow that I might with Truth have laid 
Claim to many Diſcoveries," tho I did not: As, 
—Firſt, I might have affirmed, that I was the 
only one among either! the Moderns or the An- 
tients (befides *Theopbraflus}' who diſcovered 
and maintained that Fire and Heat were two 


different and diſtinct Things. potato 
Was 


he 58 


abe 
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was the Principle or Cauſe, and the latter way 
only an accidental Property of it: An Effect, 


generated by a mutual Attrition of the Parti- 


cles of Fire among themſelves. _——Secondly, 1 
might with equal Truth have affirmed, that I 
was the firſt Diſcoverer of a Variety of other 
Things, as— That I was the firſt who had ob- 
ſerved that the electrical Fluid was the. true 


elementary and moſt pure Fire, equal in Purity 
to that of the ſolar Fire in the Focus of a Burns, 


ing-glaſs, inſomuch as like that, to yield-nei- 


ther 8moke nor Aſhes.— Thirdly, That I was 


the only Perſon who had explained the canvul-. . 
five Experiment; that is, the Effect produced, 
at the diſcharging of the Leyden Phial ; or that 


ever attempted to explain it from Principles, 


previouſly proved. See Chap. XII. of the firſt 
Part of my Eſſays, or Diglogue VIII. of the 
preſent Performance. — Fourthly, That! had. 


diſcovered a rational Method to account for 


many electrical Experiments in a more ſatis- 
factory Manner than was known before par 


. ticularly, the Detenſion of the electrical aid 


in the open Air, when accumulated on Bodies 


celectriſed, notwithſtanding its extreme Ela 


ticity and ſurpriſing expanſive Force. =—= 
Fifthly, That no one beſides me ever. diſco- 


vered the great Neceſſity of conſidering the in- 


definite Elaſticity and Rarity of the ſubtile 


5 eee according to Sir Jſaac Newton's In- 


ation, and of its Exiſtence in the Pores 


Vacuittes of all way Bodies; z a clear 
Knowledge 


Pole 


that without it, as I have more than once 


before obſerved, it would be impoſſible to 
account for any of the electrical Experiments, 
ſo as to reconcile them with Obſervation, or 


with one another: Of this I am ſo very. cer=- 
ted Examination 


tain, from a ſtrict and · repea 
of the Premiſes, that I can venture to affirm, 
that the Experiments are abſolutely inexplica- 
ble by any other Means. 
had diſcovered the common: Miſtakes concern= 


ing Magnets; that of their rich 
if . 


like the Earth, of two Poles 
That I had detected the Miſtake by — 


if that were the Caſe, that a large one might _ 

be divided and ſubdivided, and yet each Part 
would be endued with two Poles and an Axis, 
as well as the whole before it was divided 
Seventhly, I might moreover have ' boaſted, | 
that the Authors of the Critica Review had 
declared it their Opinion; that I had diſcovered 
the very Laws by which the Variation of the 
Mariner's Compaſs-needle is influenced. 
Eighthly, And tho' the Monthly Reviewers 


affirmed, that they did not diſcern any one 
good Purpoſe in the world that could be ſerved 
by my Effays, yet the Authors of the-Gritical 


; Review diſcovered ſo much in them that was 
uſeful and valuable, that they thought fit to 


recommend the Peruſal of them, as being evi- 
dently a Work of Genius, and by no mans unie- 


Serving the 2 of modern a oe PI 1 


"IN. | 


"$ixthly, That I 


. 
Knowledge of which is ſo abſolutely neceſſary, 3 * 9 


„ Polleripe, 
Niathly, In a Word, had 1 been fo fond & 
claiming Diſcoveries, as Jam repreſented to be, 


I ſhould doubtleſs have ſet up a Title to a Va- 


riety of other grand Diſcoveries.; even a ratio- 


nal Method to account for the Cauſe of Gravity 


itſelf, as well as Cobeſian; the Origin of Motion, 


Se. Sc. lince thoſe formidable Difficulties were 


5 Have diſcovered to be permanent. 


to treat of Fite, which he conſiders as an 
Element, or, as he chooſes to 5 it, a 


Torr: e e on, 5 


never ſurmounted hefore in a natural. Way, 
The particular Diſcoyery which they next 


charge me with claiming. is, that of he Per- 


maneney of Fire; and as they ſeem, juſtly 


enough to think that ſome Proof 1 be 


expected, they are accordingly, at page 379 
of of hel Review for 1768, found drawing up 

their Charge in the following Manner. 
Our Author proceeds 1 in his Second: Part 


« created Entity, which, ſays he el ewhere, 1 
Anſwer, This laſt Aſſertion ( viz. I have 
diſcovered to be permanent is abſolutely falſe; 
and I defy them all to point out one ſingle 


| Paſſage in any Part of my Eſſays, where 1 


affirmed, that I had . diſcovered Firs * be 


permanent. 


Theſe Words are no where to be found, but 
in a ſuppoſed Declaration, which I imagined 


| likely enough to have been made, by. Biſhop 


Berkeley, placed in that obilowp hical Situation 
which yqu will find aten deſcribed A 


ry 40 Indeed, 


' — FIT —— 32 


Pubjerpe 14 | 
6 « Indeed, ſp univerſal « Principle, 1 

rs to be, A 

ah Times its extenſive Properties; and there- - 
0 e happily long ago, ſome Men purſued 
c their Enquiries into the Eſſenoe of it, from 
- 5 remote Effects. This appeats to have been 

e cafe with to many of the Antients, 

* „bo, wirhout Advantage of our modern 
en on Fire, have given us a moſt 
ccount of it; an Account which 
0 3 and coincides with the Fire 
ee we have. pans means of Elec- 
* to a furprifing ExaQneſs, as an 
| - 61k Fi a, aten be Gu | 4 
« ſcription of 'it with our Diſcoveries.” | 

The learned Biſhop of | Ciyne judiciouſl 
adopred their Options and collected many of 
them in his Six Is; where he has ulſs- gives) us 
his own Sentiments on the Subject. 

The following is a Tranſeript of Biſhop 
Berkeley's Theory of Fire, which it with- be 
3 to jnſelt here, to face en preſent | 

a ect. 445-0 2 112 

. The Order * Courſe of Things and 
Ex ents we daily make, foe e lee | 
ed Prefate, * ſhews there js'a Mind that go- 
. . and actuates this mundane 8yſtem, as 

roper real Agent and Cauſe. And that 
N 9 Hor inftrumeritaVGavſe b pore Weher, | 
7 * Fi ire, or the Sulflance of Light; which is 15 
plied and determined by an infinite Mind, ia 
6 « the I” or Univerſe, 'with unlimited 
r ﬀ ©'Powet,” 


. 
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6 Pawer, 41 according to ſtated Rules; 3 as n 
is in the Microcoſm with limited Power and 
Skill by che human Mind.” Siris, ſect. 154. 
„The Callidum innatum, the vital Flame, or 
animal Spirit in Man, is the ſuppoſed Cauſe 
« of all the Motions in the ſeveral Parts of his 
4 Body, whether voluntary or natural; that is, 
it is the Inſtrument by means whereof the 
Mind exerts and manifeſts herſelf in the 
Motions of the Body, &c,” Sect. 1 56, . 
This pure Spirit, or inviſible Fi ire, is ever 
ready. to auen and ſhew itlelf in its 5585 


— it into Act, and LT it 2 
in its Effe „ et g 

There is no o Effect i in % ature, 2 mar- 
« vellous, or terrible, but proceeds from F 

< that diffuſed and active Principle, be 
* the ſame Time that it ſhakes the Earth and 


a „ «6 8 n „ 4 2 


Heavens, will enter, divide, and diſſolve the 
*:ſmalleſt,- cloſeſt, and moſt compact Bodies. 
. lo remote Cavities of the Earth it remains 

« quiet, till perhaps an accidental 1 ark from 
: the Colliſion of one Stone agai another, 
*:kindles an Exhalation that _ irth to an 
«. Earthquake, or r Tempeſt, which ſplits Moun- 


© taing or overturns Cities. "This ſame Fire 
: ſtands 


%# - + — aw i an n 
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© ſtands unſeen in the Focus ofa Burning-gl: 
till Subjects for it to act upon come in its 
Way, when it is found to _ calcitie,”of 
vitrify the hardeſt Bodies.” . x58: 


a. 


no Senſe perceive the animal Spirit in a hu- 
man Body, otherwiſe than from its Effects: 
The ſame may be ſaid of pure Fire, or the 
Spirit of the Univerſe, which is perceived 
only by means of ſome other Bodies on 
* which it operates, or with which it'is Jones.” 2 
Sect. 159. 

In the human Body, the Mind vinkive " 
moves the, Limbs: But the animal Spirit is 
« ſuppoſed the immediate phyſical Cauſe of their 
Motion. So likewiſe in the mundane Syſtem, 
« a Mind preſides; but the immediate, mecha- 
c. nical, or inſtrumental Cauſe, that moves, or 
animates all its Parts, is the pure elementary 
Fire, or Spirit of the Word. The more fine 
and ſubtile Part or Spirit is ſuppoſed to re- 
ceive the Impreſſions from the firſt Mover, 
© and communicate them to the groſſer ſenſible 
Parts of this World.“ Sed. 161. 

« The Abraſions of all terreſtrial Things be- 
ing rendered volatile and elaſtic by Fire, and 
at the ſame Time leſſening the Volatility and 
expanſive Force of the Fire, whoſe Particles 
they attract and adhere to, there is produced 
_ © new Fluid, more volatile than Water and 
Earth, and more fixed than Fire. Therefore 
the Virtues and Operations imputed to Air, 
7 nr muſt 


. 


« No Eye could ever ikeoer diſcern, and | . % 


*. „ | 


— 
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Cc. 


mult be ultimately attributed to Faw, as that 


which imparts Activity to the Air itſelf. (a) 


The Platoniſit and Pythagoreans held Fire 
to be the immediate natural Agent, or animal 


Spirit, to cheriſh, to warm, to heat, to en- 


lighten, to vegetate, to perform the Digeſ- 
tions, Circulations, Secretions, and organical 


Motions in all living Bodies, vegetable or 


animal, being Effects of that Element, which 
as it actuates the Macrocoſm, ſo it wen 


the Microcoſm.“ Sect. 166. 


« theft, by the antient Philoſophers, was 
uſed to fignify promiſcuouſly, ſometimes Fire - 


and ſometimes Air, For they diſtinguiſhed 


two ſorts of Air. Plato, in the Timwus, 
« agar. of Air, ſaith, there are two Kinds, 
the one more fine and ſubtile, called Æther, 
the other more groſs and replete with Va- 
pours. This ther or pure Medium, 
ſeems to have been the Air or Principle from 
which all Things, according to Anaximenes, 
derived their Birth, and into which they 
were back again reſolved at their Death. Hy 


pocrates, in his Treatiſe de Diæta, 1 


of a Fire pure and inviſible; and this, ac- 
cording to him, is that, which ſtirring and 
giving Movement to all Things, cauſes them 
to appear, or, as he ſtiles it, come into Evi- 
NE that is, to exiſt every one in its Time, 
— e to its D. et 168. 


_ — 


— — 4 


10 See my 4th Fundamental "IR Edays, p. 23. 
«This 


a 


„ This pure Fire, Ather, or $ibltknce: of 
Light, wei accounted-in itſelf inviſible and 
. imperceptible to all our Senfes, "being 


* ceived only by its Effet.” Seck. 169 N 


Such is the ratifying and ee Force 


« of this Element, as to produce in an Inſtant of 


time the greateſt and moſt ſtupendous 
* a ſufficient Proof not only of the Power 


6 Fire, but alſo of the Wiſdom with which bee 9 
is managed and with- held from burſting fort 
ald De- 


every Moment to the utter Ravage 


ſttruction of all A . And it is very te⸗ 
* markable that this me Element, 4 fierce 


and deſtructive, ſhould yet be ſo vatioufly tem- 


2 and app plied, as to be withal the faJutary 
artath, the genial, cheriſhing, and vital 
Flame of all living Creatures.” Sect. 


% Thus Hypocrates, in his Treatiſe 4 Diets, | 


© ſpeaks of a ſtrong but inviſible Fire, chat 


rules all Things without Noiſe. Herein, faith 


he, reſides Soul, Underſtanding, Prudence, 
« Growth, Motion, Diminution, Change, Sleep, 
and Waking, This is what governs 


2 Things. and is never in Repoſe.” Sect. 174. 
% Theophraſtus, Ni his 8 5 Tom, diſtin- 


6 22 between Fire and Heat. The firſtt 


conſiders as a Principle or Cauſe, not chat 


s which appeareth to Senſe, as a Paſſion or Ac- 
© cident, exiſting in a Subject, and which is in 


© Truth the Effect of that unſeen Principle. 
And ĩt is remarkable, that he refers rhe treat 


ing of this inviſible Fire or Heat to the In- 
N * veſtigation 
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veſtigation of the firſt Cauſes. Fire, the 
principal, is neither generated nor deſtroyed, 
is every where and always preſent; while its 
« Effects, in different Times and Places, ſhew 
© themſelves more or leſs, and are very various; 
«* ſoft and cheriſhing, or violent and deſtruc- 
tive; terrible or agreeable; conveying Good 
and Evil, Growth and Decay, Life and 
Death, throughout the mundane Syſtem,” 
Sect. 176. „ . 8 AF 
« In the Aſelepian Dialogue we find this 
© Notion; that all Parts of the World vegetate 
by a fine. ſubtile Ether, which Acts as an En- 
gine or Inſtrument, ſubje& to the Will of the 


© ſupreme God.” Sea. 177. 12 
The Light, Fire, or celeſtial Æther, being 
« parted by refracting or reflecting Bodies, pro- 
duceth a Variety of Colours: Even ſo, that 
© ſame apparently uniform Subſtance being 
< parted and ſecreted by the attracting and re- 
« pelling Powers of the divers ſecretory Dutt 
© of Plants and Animals. that is, by 9 
© Chemiſtry, produceth or imparteth the va- 
© rious ſpecific Properties of natural Bodies, — 
Whence the Taftes and Odours, and medici- 
nal Virtues ſo various in Vegetables.” 
Much more to the ſame effect is contained-in 
his S1R1s, to ſtrengthen and confirm the Doc- 
trine of an univerſal Æther or Fire: But it is 
preſumed, that what I have tranſcribed is am- 
ply ſufficient for a Specimen. Thoſe, there- 
fore, who are converſant with . that Theory, 
5 7 95:55" wy 


1 


may eaſily turn over ſuch of the Sections which 8 
may be thoaght ſuperfluous ;* while other, 
8, Nr never fawy any of them, will not 
ot nded at their Number. - 
When I conſidered how minutely Biſhop 
Ber tels Theory of elementary Fire agreed 
with What we have ſince diſcovered and redu- 


ced to Fractice, I could not hel reaſoning with 
ö in the following Manner, N 
[Had it been the Biſbop's Lot, inftead of 
Profeſſor Muſehenbroe s, to have diſcovered 
the famous Experiment with the Phial, -fince 
called the Ley len Experiment: Had he been 
throughly ide with the ſubſequent Im- 
provements which have been made in Electri- 
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city, and had concealed the Diſcovery of them 9 


till he publiſhed his 81218, inſtead of the Form 


ppears, he would- probably 


in , which it now. a 
have concluded 15 af [the following, or 
fimilar Manner. } A* TE 


Jam thorough Mp ehas bad Lpublihed 


this Account 'of Arber or: Fire, 9 2 Fare 


Experiments, it would bave | been rejetted 
romantic; but I can with the 2 


and Truth infirm my Realers, thet I have hap- | 
pily diſcovered the very ethereal Medium, which I 


have here been treating of, and by means of a m- 

ple Machme, and — little Labour, am enabled 

to produce it; not from the Air encompaſſing the 

Machine, as might be ſuppoſed, - but — * 

Earth, Water, Minerals, Animals, Vegetable 

&c, And what will ſeera much more range, I — 
not 
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gut, un! ly demonſtrate it te be Fire, but can collef 
the 7 Fire from the Thunder-clouds (a) in great 
e; and retain it even in ſuæb Plenty, at 
when let looſe to produce loud Claps of Thunder(b); 
and what 'will undeniably. prove is to be the very 
identical Fire I collect at my Machine, I can make 
the very. fame Experiments ee 0 it ; ſo that I am 
#horoughly convinced, that this wonder ful Agent 
' muſt 4 univerſal, and that all Nature is re pt 

"With-it. And nat wit hſtand ing. the extreme 
Zieity and. Subtilty with, which it is endued, Je 
callact and retam it in almoſt whatever Quantity, 
phaſe, 2 22 all its mg gſential and accidental 
Properties may be «oh a; re, oy proper Ex- 

' {1 EIN 
In a Nerd. this i ts my univerſal ſubtle iber 
fo: mueb lie Air, which. according to Sir linac 


Newton in epd thr the Heavens 
(Cc), and the fame which 1 fem to lie hidden i in 


tients which Theve dj ws Lhe Gy 

Had the Subſtance ＋ what is contained in 
the foregoing Sheets, been introduced with all 
the Additions and Graces with which fo, ac- , 
compliſhed a Writer was capable of adorning | 
the Subje&; what a different Effect would 1 


have bad on the Minds of Megs. who were a. 


| If, - 
* 


be Ss | 'S 1 © —_— ” r — * 
* 


: WA Dr. Franklin's Rxperimants 
(eh See Romay's Kite, Sect. 31%, Pa Lt i 


e Optics, Quzre 18th. 
8 Pri Lib. HL . 3932 dsds 
| 80 852 e 


dle p #75 * 
till then, ignorant of the Exiſtence of a uch 
active anical Agent in Nature? * 
general Reception would his Book have mer 
with ? Who, after that, bong py dye 7 1 ; 
„ 
vered, which was endued as SQ 
liries that Sir Ihr Newton had aſcribed to his 


ethereal Fluid, was the fame Fluid td ; 


particularly, as it muſt have 
actual Fire inſomuch as not only to kindle | 
Combuſtibles into a real Flaine, =o 
Metals in an Inſtant (a).) 
Thus have k, exclufive of my own Trouble, 
given the Reader that of this Recapitulatian of” | 
that feigned Speech which I fuppoſed 
without any Impropri „dave been made by 
Biſhop Ber leg at Conelofion of hiv The 
ory on Fire which, it was preſumed, I might 
do without giving Offence to any Reader: But 
it ſeems that theſe Scandal- Hunters, having 


ſearched my whole Book, could ä 
in it ſo proper to fix on, "ay © Baby mheroon i | 


found their Aſſertion, as the fix laſt Words of 
that feigned Speech, vi. I have diſcovered to 


6 inf ym pot No one, however, thinks ' 


them 
the plain of that Expreffion; and their 
uſhering it in with an efſewhere, was a Proof 


ad to ow 4 conſcious Guilt > me- 


* — „ . 
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d, or ſo ſhort - Aghted, as not'to ſee 2 
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thing couched node it, which they were en- 
deayouring to conceal. 
May I not now juſtly appeal to the Public, 
whether ſuch a falſe 2 ſcandalous Way of 
proceeding be not playing a mean and low 
Game; fince they could have no other Reaſon, 
for it, than merely to gratify an implacable and 
perſecuting Temper (a); ſuch a Reaſon as any ” 
| honeſt Author would be aſhamed of? +, 34 
Can ſuch Men be deemed Promoters of Sci- 
ence, who thus labour to ſuppreſs ſo intereſting 
an Enquiry as that into the Nature and Uſes of 
that grand mechanical Agent, which is juſt now 
diſcovered by means of the electrical Apparatus? 
Was not my Aſſertion juſt, when J affirmed 
that they had arrogantly. uſurped a Title and 
Office which they, were unqualified for? 
How contemptible muſt iuch a Conduct ren- 
der them, whilſt they thus baſely prevaricate, 
even when pretending to relate a plain Matter 
of Fact? May they not juſtly expect to ſhare 
the ſame Fate with the Shepherd's ing Boy in 
the Fable, who in Sport cried out, the Wolf! 
the Wolf! For if they are not to be believed 
when they are relating Facts, their Veracity 
may well, /ie his, be ſuſpected at other Times? 
Such vile Proceedings are more than ſuffi- 
cjent to tempt us to ſuſpe that many Things 
which they are accuſed of by common 7 ame 


— 


— 


(a) Could think of thus im on me, without im- 
Ln 


rale. Ws: #77 


ute true, which are otherwiſe too atrocious to 
be credited, and which commoit Humanity 
wodld forbid us to believe where Men ad unit 
remarkably abandoned. What can be more 
wicked than thus ſtudiouſly to bear Falſe» wit- 
neſs againſt their Neighbour, as wy have 
done 1 in the preſent Caſe? + 9 ae YN. * 
Common Fame charges them w receiving 
a Brihe, in order to deal deceitfully with the 
World. Common Fame affirms,.that.a certain 
Author wrote a Character af his on Book, and 
eithet brought or ſent it them, gilded with a 
Piece of Gold; which ſo eee che 
Author's own Character of 4 
peared in their Review, i ag their 
pretended Character. This * of 
10 long ago as our former Diſpute,, before my 
printed Letter to them in 176 f was publiſhed ; 


but I could not hel n it edi too 
much like ede C to be credited.: 
Indeed 1 then really, thought they could not be 


guilty of ſuch very dirty Wark ; >. but. my late 
Experience of the Malevolence of their. Hearts, 
makes me fear, at leaſt. they Woes capa- | 


ble even of ſo ignominious an. Action. 
To the many other Articles which conſtitute | 


their true Character, that of Ingratitude might 1 


be juſtly added; of which che e is 2 
remarkable Inſtance. ig 

In their Review for diner 1773» p. 235, 
they are found diſplaying their Talents on 


Mm,. Berdoe, M. D. ene his 
Naz. ::::Moubta, 


* 
- 


— ———— — —— 8.ͥ— 


* his; but dye pot 


* tity 


y. turn 


Doubts relatiog. to 5 8 of Otjedt at 
the Retina of the Eye, which they -introducs 
with a Diſtich, borrowed from Pope's Satires. 


«> Shut, mut the hn «'4'l ſaid, 
. 
% Alas} Pope, (ſay they,) in his Eaſy-chais, 
and! A wo) Pages (67 or.) might toy all 
Reviewers are not in a $i- 
« tuation 16" outſelves thoſe Airs.“ TI 
N. B. "The" ext” Lines exhibit an artful 
Tonttie up to bring in che Public Debtor to 
hwy Wo AH ii Hart 1s how—let us {te 
—three aid twenty Years volunta- 
undettook to tecieve all s of what- 

ec Quility from the Prefs, and to 

c sant to the Public of their a gre * 
Wich relpect to bur preſent Viſitant J. 
< thrice altrady have we civilly, much too 
< civily—out of tere Gobd- nature ſhewn him 
© the Door, ant we were in hopes that he would 
* have taken the Hint. On the preſent Intru - 
« fjon however, matters Now's come to n criſis 
© between us, and we find ourſelves under à Ne- 
cCcxſſity, for our oven credits ſake, abſolutely to 
bine out 1 Head nd PATH? 1 55 | 


—_ PP 


(a) Ta e Fades} ie A inflead of g „ 
ledgirg the Favours for which they ſtand deeply — * to the 


Public, ner e N | 


5 ; 
Lb * 


— 


Abeir Dene factors. 


The Doc | 
4 Could e Language become ty Cre ne 


6 a The 


re 


The m Trinſetipt f weir Renke en 

Te. dee ge Sturt 1 3 
e to im, mc to 
my Readers with it in this Place. 

I cannot take leave of the Mont hy Newbery 
without obſerving to the Public, 28 well as th 
themſelves, the remarkable Difference of gen- 
timents between them and thoſe of the Authors 
2 the Ts Review), ATI ſhewing no 

anner of Regard to tance "ihe 
SubjeR, Ae latter t it out ab 
highly worthy of the Purſuit of the Learned, 
Since they, far from ridiculing or contemh 
my feeble Pen; tonferred a rape Tribe 
of n Praiſe upon my Performance, and 
warmly recommended it as worthy the Feruſal 
and Attention of modern Ph ; nnd 
where object to any thing that 1 have ad- 
vanced, they do it with that Candour and Im- 
which will always mark a wide Dif- 


partiality 
tinction between the fair and jadicibus Critic, 


To ict this Affair in a proper Light, L hink 
it incumbent upon rhe to tecite the Remarks of . 
= Authors of the latter upon the Subject at 
Length; and to endeavour do Ae fat them im 
the Courſe of the Recital, in thoſe Few Articles 

in which their Opinion differed from mine. 

Critical Review, p. 2811 (Eu 

oy EE Por ie bone 
© as it confiſts c 4 Con- 
« firmation of the * * r 
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* his former Publications J Viz. ah the eleari- 
Cal Fluid is abſolutely. and paſitively the fame 
' © qoith Sir Iſaac Newton' s tber. Beſides, the 
Subject is out of Date; (with Submiſſion, it 
is impoſſible for the Subject ever to be out of 
Date, fince Fire is proved to be a permanent 
Principle) © and therefore Wwe ſhall paſs. on wo. 

Part the Second. 

„ Having in 'the F. 175 Part deminfiratit the 
© eleftrical Fire to be Ætber; be now proceeds.to 

« prove that AEther is the true elementary Fire, ; 
6 which be thus defines i \ "TY 
1. Fire is an Element in the grins Salt of 
0 * the Word, and e 4 feen, Frin- 

of 2: Its is m Form of : an ; exceeding . * r 
F « Ether, and is by means of. Electrici Aſcovered 
© to a ex in the Pores of all groſs Bodie n. 
3. True Fire exiſts without a Pabulum, and 

0 'cnſaquenth yields neither Smoke, Abbes, or any 
8 er, groſs feculent Matter.” 

« 4. True Fire is either hot ar cold, accarding 
© tothe Temperature of the Body in which it exiſts. 
Heat, according to our Author, is an acct 
Property of Fire, generated by the mutual At- 
© trition * 10 Particles of Fire. TH Heat 
it not an eſſential Property of Fire, be proves 
ram electrical a Fe y boſe of 
Dr. F in who melted Needles, Gold, 
© and Glaſs, witbout the leaſt perceptible Warith 
ix the melted Bodies: And as a farther Proof of 
a * Anda * that, except Metall, 


n 


Ps erh. . 
> nothing 1 fo great Plenty of chilrical Fire Pe 

© as Water.” by 
.P * th le, 


In co ing Fire as a p. 
* though our Author differs from the generality of 
* Philoſophers, wwbo believe it to be nothing more 
* than common Matter in violent Agitation, yet be 
it not fingular in his Opinion ; for ſuch was evi- 
« dently the Sentiments of the indefatig able Boer- 
© haave, at ue learn from his Elements of Che= 
* miſtry. Such Was alfo the Opinion of the learned 
and ingenious Biſhop Berkeley; and ſuch was the 
Doctrine of many of the antient Philo} bers.” 
Anſwer, What you affirm is m certain z 
but indeed I had never prefumed to differ in 
Q inion from the generality of Philoſophers, 
ting to a Subject ſo abſtruſe and difficult as. 
that of Fire was. DE s allowed to be, had it 
not been for ſuch a EI and moſt reſplen- 
dent Beam of Light that was reflected on the 
Subject by electrical Experiments, —By means 
of whichiLigh, we are now ſo r as to ſee 
realized what former Philoſophers only conjec- 
tured, and who, conſequent] y, could reaſon on 
it but ve imperfectſy. — What they could 
judge of from ſome ol iti remote Effects only, 
is completely demonſtrated to us by N of 
the plaineſt Facts. 
Critical Review. 2 4 Nate an a Paſage 
* which our Author quates fþ rom Biſhop Berkeley, 
© in Proof of bit own Opinion, . Jays, ang 
every Breath we reſpire,. informs us that there. 
6 is joething contained i in Air, which is abſolutely 
* neceſſary 


, — 
— — = 

, -% 

- 

— —— 

7 % 

a - 
- A 


Ph Ns cont 


aer i e the Bed. 
© clothes are but wrapped and confliied elefoly about 
„ tbe Head, ſo that no freſh Air may baue [Fre to 
| © paſi; for bow faon after are we ſenſible of a Pain 
in the Cleft; which increaſes in Proportion to the 
Number of Times the Air bas been breathed,” © 
« We ellaw the Fact, but muſt rejett it as 4 
- Proof of bis Deftrine; for from At known Con- 
Arultion of the Lungs, admitting the Air to con- 
ain that elementary Fire neceſſary to Life, thire 
* 3s no Reaſm to fuppoſe that it enters the = 
tbr that Organ raib. tham thro the Pores 

Skin. Beſides, i there is A much more rations Me. | 
© thod of accounting for this Phenomenon, by confi- 
"0 © dering the Air at a Menſtruum for Vapogrs of 

72 Kinds. The ſame Air becomes 2 for 
c Reſpiration, becauſe it is foon faturated, 
. * rendered inca . . 2 755 
and carrying off thoſe noxious 2 
© the Lungs, which being retained and 2 
© prove the Cauſe of Saen. 

Anſiver. Since the Fact is aHowed, what F 
47 advanced is no Way refuted or ſet afide, 
the Fact icſelf being all I endeavoured to prove; 
7. e. that there appears ſomewhat in Air, ſo abſo- 
lutely neceffary to Life, that if we are deprived. | 
of it, we very ſoon expire. 

Critical Review. Paſſing over Matters of lefs 
import, we ſhall now proceed to Ch. 9, Sect. 121, 
* which contains the Aucbor s Theery of the Office of 
© -the Stun. Comparing the — er great 
s Wald, n humane ady, the Microco/m, or 


rl 


— — 


* World in Miniature, and thence rea ſumi 
© Analogy, af e to be'the Cor R 
er Primum Mobile, whith cirtulatts thy the 
Solar Syſtem that Ether, Fire, or clic Fluid 
* which gives Life, Mol ſon, &c. 20 rh Part of bb 
a e od — pay Means fry Cittulation 
me 1 ion we hall aner in 
. a e 49 ; 
* him 7577405 it will be nereſſary to quote u paſſage 
* from Sir Iſaue Newton Optics, ed by dur 
Author, and en twhith bis Hypotheffs it faunided. 
«| Phery Boch, fays Bir Ilinc, endewodters td go Dm 
* the denſer Part of the Medium toward tbe vurer; 
* and if this Medium be rarer within the Sun's 
* Body than af bis Surface, and raren there than 
* at the hundredth Part of an Inch du its Body, 
© and rarer there than at the fiſtitth Part of an 
Incb, and rarer there than at the Orb ef Saturn, 
© I ſee no Reaſon why the Increaſe of Dit \ſBtuld 
; Pop any where, and not rather be continued thro" 
all Diftances from the Sun to Saturn am beyond. 
© And ibo this Inrrraſt of Denſity may, ut gy 


4 


© Diftances, be exceedingly fie, yer iff the clit f 
* Force of this Medruni be exterdinigly great, it tidy 


c to impel Bodies from the denier Part of 
— Medium towards the rarer, with: all that 
« Power which we call Gravity. And il the 
« elaflic Force of this Medium is extremely great, 
© may be gathered from the Swiftneſs of its Vibra- 
© fiont. an 5 


0 Thus far, ſays our Aurbor, Sir Ihao's O- 
nien forms to cbinciue with th6 preſint Pian. 
90 0800 ine 


Talern. u 
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* Since then it ſeems reaſonable to ſuppoſe that the 
« farther the Solar Rays proceed from bim, the mare 
. denſe they.are; conſequently when they have gone 
* on fo ſar ac te meet with thoſe from the OT 
* Syltemsaround them, th ey muſs in thoſe far diſiant 
c Regions be denſeſt of * I. it not then natural 
* zo conclude, that at ſo denſe u Part of ſo-extremely 
« elaſtic a Medium, it muſi from thence return again 
10 ihe 1100 rare Part from whence it Was {ents 
\ and i in its Progre/s cauſe the centripetal, Farce of 

« the Planets? i. e. that Foree wich cauſes them 
fo gravitate towards the Sun.” 
/, Douttleſs there is ſome 1 mgenuity in this Hy- 

* pathefic, but. it does not by any means follow hom 
© Sir Ilaac 's words above quoted --T hat great Phi 
* lofepher Jeys no more than. that Bodies floating in 
* a Medium of different Density, will tend 10 ube 
* rareſt Part f that Medium; it does not there} Fe 
« foliaw that the Medium itſelf muſt cir culate.”! + _ 

LAnſever, That the Medium itſelf muſt circu- 
latg, cannot be reaſonably doubted, if we only 
conſider, that as the Sun's Rays are every Mo- 
ment emitted from all the ok of his Body, 
ſo there muſt neceflarily, to maintain an Equi-. 
librium, be as perpetual a Supply, and conſe- 
quently, that the Medium muſt, therefore ne- 
ceſſarily circulate. 

Critical Review. © Sir 1 never 1 poſed 
« Subtile Medium and the Rays of the dun 0 be: 
© one and the ſame Thing.” \ ih 

Anſwer. vir Jſaac Newtas was not 0 my 


as to he furniſhed with. Experiments as we now 
are, 


rler. 95 


155 ta prove that ther and W the ſame 

mee "dj as TE in his "Ai ne 10 prove 
chat the eleckrle luid was actual Fire, not- 
e it is now fo clearl! vefified 15 8 


TL”, 


ſonably be be put in. Com tition wit ** Ke 
ledge \ we now have. 72 much 1 that we 
ſhould'form ow? Sentiment of it from his: 
Nor can we have an Reaſon, to doubt, whe- 
ther the na 79 ire an the! Ai of the an 
re one and th ne Thin © 
citients we i 90 fin 118 5 ; * 
of the famę N: Hor. 0 155 'the'Rays 25 the Sun, 
and equally pare, fince, like wels Rk ays in the 


Fo ocus of a Burniyg: lafs, = ields beicher . Mi 

25 Fg nor Scher groſs atter. 5 þ : 

tical Re bie. e Nor chk tor poſſibly cb 9 

* 05 what "Poipey ee inf, inj Whuentcd og Rays,' oh I 

40 Hic Particles to return from e e 1 
Mer berg ro pale with 4 Fore? © He N 

e 4-4 7 O07 3 of Satu 510 05 a 


' Anſwer. Sit 7755 {buy by Yitoted};! 
ſays, i e Forct of A Were — 


— 


ceedingly gteat, it may Ni to iner by * 
from t 2 deniſe 1 Path Of. this Medrum' bby . SA 
as ihe, With all *that Power which we ca 


ad chen goes on to prove; that, 
lt the. Sein er its Wiegen X 


cat Force tuft neceſſarily be exctading great 
N ; _ WEN 104 [4 i 
Optic 85 e "Os 2 * (290 nter TOR N I 


Cont 401 #41 6 gun 4s 908 
38. ISS vw : a 8 8 9 


LY 


* 


1 
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2 
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26 © Prifripe. 
- f 7 90 « The Fleid in the Micro- 
.Co/m are propelled through one Set of Veſſels, 
aud return & another, and conſequently do nut 
* ®þpofe each others Progreſi, which in the Ma- 
© crocoſm, according to our Author's Syſtem, muft 
« necefarity: happen,” 
. An/aver, If the Sun, as a Cireulator, be ap- 
Boise to p 55 the Æther to the utmoſt 
Bounds of the ſolar Syſtem, it cannot reaſon- 


ahly be doubted E 2 proper Proviſion ia 
made, tha fo there be no ObſtruQtion in the 
OE lation. of the Pluid, and that the Mode of 
the propelled, and that of the returning Me- 
dium ate ſa differently circymitanced as not ta 
apgoſę or ohſttuct one another in their Progreſs; 

and as the returning Part is eyidently in For * 
of Mas, it is as clear that the Part propelled 
is in tha Form of Darts or Rays; which being 
emitted with a Celerity equal to that of Light 
from the Sun. is ſufficient to penetrate the Maſs. 
of the returning Æther, without either ob- 
ſtruRing, or being itſelf obſtructed. And this 


way not improbably. be a Reaſon 
Itly large; 


why the Sun was farmed ſo offi- 
port, bly the more efltually to reader it capable of 


of performing ſuch. a Tak as that of milling. 
ups of grinding, as it were, or attenuating the 
Ether, and darting it to ſuch an e, Diſ- 
tance, and penetrating even the Maſs of Fither 
itſelf ; For had not the Sun been defigned to 


very extraordinary Purpoſes, a leſs 
Critical 


— * 


Body might have been ſufficient. 


Poſſeript. ny 

Critical Review. In Ch. 11, ge tyunſivibet 

* from Dr. Hales's Vegetable Statiee, b A- 

* © thor't Account of feveral Experiments relative 
* to fixed Air, and in the following Chapter en- 

© travours'to prove that this fixed Air is 10 other 

* than the Subtile Medium of Sir Iſaae Newton: 


e But he ſeems not ficiently acquainted with the 
E e 2 Ar 1e reafore 00" Tr 
eb.” 


 Anfiwer. Marcus f erer hen with ay he 
ther was able to defend Dr. Habit Rexforing, 
viz, to make out and explain what he ends 
by fixed Air, fo as to render it intelligible and 
ſatisfactory —1 cannot indeed fo much admire 
that the Door hitnſelf ſhould ſeem fond of His 
- own Creature, as that he ſhould have ſo mwaty 
who concur with him in ſo unnatural a Scheme 
as that of a Tranſd! of the Elements into 
each other. In my humble Opinion, before it 
was affirmed that I ſeemed not ſufficiently ae- 
quainted with the Properties of fixed Air to rea- 
{on on the Subject, it ſhoultfirfthave beenſhewn 
wherein my reaſoning on it was defective, 
But however, 1 muſt not omit renderiag my 
moſt grateful Ack ts to theſe judi- 
cious Critics, for treating the Performance in 
8 in the candid Manner they hee done; 
ially for the Character they have given 
it wh 8 there Remarkes,. 15 Ts 
the followin 


* ayes Padre Koi darintay hy: 
- been made towards reducing the 
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the Needle to ſome certain Rule; but hitherto 
without Effect. The Author before us ſeems 
to have diſcovered the Laws by which this 
Variation is influenced; and, in conſequence 
« of that Diſcovery, is of Opinion, that the 

« Longitude at Sea may be found with great. 
Accuracy. The principaldifliculty ariſes from 
* the general Imperfection of the Mariner's, 
Compaſs- needles which are commonly uſed., 

His Theory is founded on a Suppoſition that 
/ 6 the. Magnetic Pole, to which the Needle 
points, makes. a W Revolution round the 


{ « Pole of the Equator in a certain Number of 


© Years. As to his Mode of Calculation, it 
« were impoſſible to make it perfectly iutelli- 

gible without tranſcribing'the 5 Part of 
« of his Appendix; and therefore we muſt refer 
* ſuch of our Readers as are curious in theſe, 
« Matters to the Book itſelf, which is evidently. 
* a Work of Genius, and by no means.undeſerving. 
© the Peruſal of modern Philoſopbers.” . | ge a 
Critical Review for October 1 766. 


wh 81580 the Authors of the wade 
Review have thus endeavoured to impoſe on 
the Public in ſo ad ay 2 17 * as th have 


ern 


| the Biba between us e OPEN intereſt- 


ing. 
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ing, and copious a gubject as Electrielty is al- 
lowed'to be, that they would undertake to dif- 
pute the Point fairly, pro and con, by the Chan- 
nel of their Monthly Paper; and then, what- 
ever Objection they might think proper to make, 
I would be ſure to reply to, and ſend it them 
Time enough to be inſerted in their next. 
A Cotreſpondence of this kind was ſolicited in 
my public Letter to them, and treated by den 
with their uſual Air of Contempt. 
' However, were they now to make a Rep ply 
the fame Excuſes which they then made would 
by no means ſerve their Turn; that Part of 
their Dialect is grown too ſtale to paſs current 
bf this Time: That which they advanced eleven 
Tears ago, when I firſt ſent them the fame In- 
vitation, would by no means no ſerve the Turn. 
— Their Reply to that Invitation being _—_ 
ably arrogant, I ſhall-here repeat it. 
The Deſign of our Work (they ay.) i is 
* miſtaken by fuch who ſuppoſe it the Buſineſs 
of the Reviewers to ſet every wrong-headed 
© Author right; or that they have arrogantly 
* undertaken to ſupply every thing they may 
* ſee wanting in the Works of others. They 
© think it in general ſufficient that they point 
© out the principal Defects in the Performances 
of ſuch miſtaken Writers; who would alſo 
do well, inſtead of © ſtinately perſiſting in 
their Errors and growing impatient at well- 


* meant Reproof, 10 ſubnut with Temper, 3 
E « a 


22 
- 4+ 
© 9 , —" 
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* {cars ta profit by juf CarreSion” (a). See their 
Anſwer to my Reviewers Reviewed, 1761 ; or 
ter to them in the ſame Year, p. 24. 


25 Let 
"JOLIE Jam well aſſured that their Know- 


ledge of Electricity is too ſuperficial to enable 
them to attempt any thing, either for it, or 
againſt it, by Way of Controverſy; and I chal- 
lenge them, and all their Adherents, to enter 


into a fair and candid Debate on the Subject; 


and ſhould think it the greateſt Pleaſure to be 
engaged in ſo laudable a Diſpute with Perſons 
capalle of refuting my Arguments, and thereby 
ſetting me right where I ara wrong. But they 


- muſt not think to ect and object, and produce 


no Proofs to the contrary, as uſual, but Argu- 


ments more coavincing will be expected, and 


ſuch as are ſupported with Experiments equal- 
ly concluſive. | E 


«as p_ ** _ 
&.....24 i. 


"PI # — _=_ _ * 
— 


ot 
—— * 


in- 


uflis off a ſerious and ſatisiactory Reply, 


( A fac may a= 8 and ane 
ſtead of — . 


I 2 


Fs, «1s TT 0 


I « N 
1 {1 
7 * 


A and the T5 wile 25 155 
Erurk, AETHERE 4b FLvmD, ** TILE 
10M, the phyſical cave of al 
_ nomeng ip natpre, 23, 6ffentia) 888 . 11 2 
25. inveſtigation of the extreme elaſticity and vatity 
of, 35+ 70 the diſpropon ion of the naturg quali- 
— of, and of mad ait, 26. the medium which 
gates light rom the ſun, 27. of tyo electri- 
cal kinds of, 8 Ki anſlitnent parts 10 in bodies 
| a all 1 ＋ 12 Pere, 97. | 
trics is looſe and free, is hrmly 
trics ger 7g — 2 to. anyent þ 
different appellatiqus, . 
AGENCY, mechanical, the gocktine 9 
An, common, the diſproportion of the natural 


lities of, ang of æther, 20. the medium of Pang N 
of the vivityi ſpjjis 1 in, 106, 111. x 7 
by Mr. Houkeſbe s experiment on fiſhes, 99 com- 


munication with the externa], Y.1O Ie, 111. 
Dr. Hales's experiments K 144. electrical 
ſtare of, increaſes the progreſs of e n 212. 


Ax IMA Mundt, 8 1 8 0 1 * 152 
tile medium of Sir Iſaac /ematen; the way be 
ſaid of the appellation, Nature, I wh 133. 


Axrirobks, account of the, | 69, 70. 
P p ; ATTRACTION, 


EN 9 4 


ATTRACTION, and GRavirty, uſed in the ſame ſenſe 
by the current philoſophers, 35. unſucceſsfully 
adopted by philoſophers as a firlt principle, 41, 
different opinions concerning, whether it be a cauſe 
or an effect, 52, 53. in philoſophy, like Epicycles in 
the antient aſtronomy, was a mere invention to ſolve 
appearances, 54. Dr. Samuel Clarte's diſpute with 
M. Leibnitz concerning, 41. 
AURORA BOREALISs, accounted for, 118. 
AUTHOR, his motive for again putting pen to paper, 
3. his Eſſays ſtigmatized as heterodox. ib. and 31. 

_ cenſured as an innovator, 3. his definition of fire 
and heat, 7. repreſented as efeAricatly mad, -19e 
charged with deifying elementary fire, 21. profeſſes 
himſelf an electrical philoſopher, 31. is an enemy 
to all parties in philoſophy. i5. his reaſons for 
niaking quotations, 38. his reafons for prefixing '- 

a motto to his Eſſays, 48. where wrong in his prin- 
ciples, or deductions from them, would be glad to 
be ſet right, 117. his ſix fundamental Articles, 234. 
Bacon, (Lord) his cenfure on thoſe philoſophers who 
deny an univerſal mechaniſm of nature, 46. bis 
pneuma or ſpirit of æther, 90, 164. 
BECARIA. (Signiar) accounts for the meteor called a 
falling ſtar, 419. tor water-ſpouts, 121. for hur- 


ricanes, | | 123. 
BERNOULII, (J.) his opinion of coheſion, 160. 
BoERHAAVE, (Dr.) on heat and motion, 10. his 

account of YVille/te's mirror, | 1 
BNtboxE, (P.) his experiments on electricity, with 

his remarks on vegetation, | 212, 
CaRrTxs, (Des) on motion 142. 


CHAMBERS, ( Mr.) his deſcription of the terms anima 
mundi, 132. ot nature, 3 134. 
CrAxKk ER, (Dr. Samuel) his diſpute with Mr. Leibnitz 
concerning attraction, - | ae © 

a Cokkslox, 


2 
N. Ma 


1. N., DBX 


Conkxstox, definition of, 159. of the parts of matter, 
is ſtronger or weaker according to the different qua- 
_ lities of the adhering particles, 162. ſolidity, diffe- 

rent in different bodies, 163. how deftroyed, 16. 
of metals deſtroyed by heat, 164. varioufly illuſ- 


trated, wa 165, 
Coro and Hear, compared by Lord Baton to na- 
' ture's hands. eee IO 
Cox Mundi, ſimilar in its office to the heart in the 

body, ad; 154. 
Dzerpriox, a remarkable one with reſpect to the cauſe 

of gravity of our own bodies, 66. 


Droporus Cronvs denies the exiſtence of motion, 135. 
EARTH, of the effects of a perforation thro the, 68. 
EARTHQUAKES, the probable effects of electric fire, 
124, 128, 214. the manner in which ſhips far from 
land are affected by, 125, | occaſioned by a ſimple 
vibration or tremulous motion of the ſurtace of the 
earth, 126. evident from their chiefly affecting the 
ſea coaſts, and places along rivers; +27. not owing 
to ſubterrancous fires, or any thing that occaſions 
exploſions, N x 1423, 126. 
ELECTRICAL Fit, deemed abſtruſe and unintelligible, 
4- equally pure with the ſolar, 7. in form of elaſtic 
air, 18, its eſſential properties as pointed out by Sir 

Iſaac Newton, 25. conſidered as the great Hine 
principle of nature, 213. the cauſe of the great 
phenomena of thunder, lightning, earthquakes, 

whirlwinds, Sc. 214. a lady in Switzerland re- 
markably affected by, 215, 217. a quantity of. 
ſuſñcieut to fire ſpirits, collected from the 
„„ | e 220. 
ELEcTRICAL FLud, true and real Fire, 16, 75. 
ELECTRICAL PriLosoPHtss, tenets of the, 39. divide 


the elements into active and paſſive, 40, 76. ad- 


vantages they are poſſeſſed of beyond others, #b; 
77" WW. EO ELze» 


n D X. 
Ecxcrkicity, a en number of experiitients in, hot 


ary, 6. negative and poſitive what, 

92, 96, 102, natural, what, 129, the principal ap- 
peatances of natural obſerved by the atitients, 16. 
ELEMENTARY FiRE, an univerſal ageit, occupies all 
_ ſpace, 18. its extreme elaſticity, and acts by preflure 
or an impelling force, 19. ought to be eſteemed as 
ſacred, © | . 825 21. 
Falrino Boviss, the laws obſerved by, 63, 64. me- 
| thod to inveſtigate the time of, to deſcend to the 
center of the earth, 65. the molt promiſiig indica 
tion of an univerſal plenum, REAR mayo. by. 
——— STAR, the meteor of a, accounted för, 119. 


A ſolutely nece 


8. eſſential properties of, are rarity and elaſ- 


rod, | SS «+. © i 
Fr uib. electrical, elaſticity the mechanical cauſe of 
its expanding force, | 9. 
Fux DAMINTAL, or FirsT Palxciprks, what 73. 
Furor STATE, a proſpect of ever-growing blils bn 
„ 5 | £9 222 & ſeg. 
GRraAviTATING BopIEB, tendency of, erroneouſiy ac- 
counted for, from an attrafting and rtpelling force 
inherent 


W's; 


IN D E xX. 


inherent in the bodies thernſelves, by ene 
Phileſophers, %. 
Gr a#v1Ty, and Arrtserien, 85 i 25 fe ers 
by the current philoſoptets; 36. Sit Mt N 
conjecture on this ae , 4, . caoſ of, exempti 
by the accelerarivh ot tallßg bodiet; 65, — oc 
centtiperal tendeney of todes towards rhe cvnter ol 
the earth accounted for from 4n *rt-rrrprofſure} 139. 
Hauzs, (Dr.) his experiments on fixed ait, 1 0 n 


randy, A 
Havieset, Af.) his eperimvents on fiſhes, ot, 
Hear, definitioh'of, 9. not ah eſſential but accidencal 

eg of fire, 10. and cold, COMPEISE-Th! Lord 


tratute's two Rats, /-: 448: 

Hess wAxEs, have ani electtie origin, 113. pattioular 
account of one in the Welt Ladies, | ak. 
Ion, replete with re, 4 10 


Jon Es, (Rev. My.) concerning mechanichla agency, 4.4. 
Keir, (Dr.) ſuppoſes motion eſſential to matter, and 
at the faine titne endeavours to expdſe the fentitnents 
of orhets, 136. calls motion thenodleſtafſectionthar 
body is endued with, „ ee. 
Ruowl Eber, thechdraetifiic whereby we arediktin- 
guilhed from the brute 9 n. 
Ez TrpEN Pura, manger of charging the, 92. fats 
— 2 „93. Leyden eme 9 


Lichte mo method to pebſerve the human body — 


AP 


the ill effects of, 281. 
Ma coco, vr great world, 153. circulation in the, 
45 neceſſaty 24 in the microcelin, 158. 


Mabsrrisu, fuppoſed te be produced by the ſane 
cauſe as that of motion gravity, coheſion, c. ii e. 


the ſubtile elaſtit medium, 172, 
Macntrs, artificial, manner of conſtratting,. | 173, 
Mausaiwes Heller, F 1 ng. 


MATHEMATICIAN, 


Kn N ®/ x 


MATHEMATICIAN, it is equal to the, whether his firſt 
principles be real or imaginary, 0. 
MarTTzs, inactive and quite motionleſs, yet active 
properties are aſcribed to it, 61. 
Mzcuaxical Acency, the doctrine of, 44. 
MzTeons, different names given to, by the inhabitants 
of the Mediterranean coaſts, 131. the three pointed 
extremities of the ſteeple of Plauzet, frequently 
appeared in ſtorms ſurrounded with a body of 
flame, | . ib. 
MicRocos u, or body of man, thought to be analo- 
gous to the macrocoſm, 153. compoſed of ſolids 
and fluids, * ih. 
Mopzxns, their writings ſtored with objections againſt 
the poſſibility of a mechanical agency, 43, 44- 
Monz, (Dr. Henry) his hylarchic principle, or uni- 
verſal fpirit of the world, defined, 134. 
Moriox, different opinions concerning it, 135. the 
nobleſt affection that body is endued with according 
to Dr. Keil, 136. Zeno's ſentiments on, 138. me- 
chanical cauſe of, not to be explained till the diſco- 
very of the ætherial fluid, 146. the principle cauſe 
of, among inanimate things, is the deſtroying and 
reſtoring the equilibrium, OD 147 
MuscHENEROEK, his accidental diſcovery of a method 
of charging glaſs bodies, - 100, 
NaTuRE, operations of, performed mechanically, 44. 
NewrTon, (Sir Iſaac) hint of, in his Principia, relating 
to æther, 16. few of the followers of, have applied 
the ſubtile medium to the phenomena of nature, 22. 
his diſſidence in regard to the truth of his own philo- 
ſophy, 56. fluctuated between two contrary opi- 
nions, 57. his followers never attempted to examine 
the nature of the electrical fluid, 55. his method of 
computing reſiſtances, 84. his ſecond rule of rea- 


ſoning condemned, 112, his doctrine of coheſion, 160. 
| 2 NoL LET, 


Notte, (Lal his fi multaneous efffuence and 


affluence of a fluid matter, 97. 
PENDULUM, the effects of a, when made to hring | in 
air, water, Or. mercury, 84. 


PhilosornER, Paradiſe of a, 222. conſiders the gra- 
dual riſe and improvement of the human ſpeoies till 
the arrival at manhood, 223. the progreſs of which 
will by no means end with this life, 16. his abſtract 
knowables, what, 224. 
——=— electrical, tenets of an, 39. advantages of an, 
beyond others, 40. fundamental principles of an, bf 
P ILOSOPHY) true, and true religlon, cannot poſſibl 
| at variance, 23 1 
— current, contradictory principles of the, diſ- 
couraging, 32. inconſiſtencies in the, 36. is founded 
on an univerſal vacuum, and a mutual attraction of 
7 parts of matter, 231. 
electrical, has but one kind of fre, 49- the 
— principles of, 75. is founded on an uni- 


— verſal plenum and an impelling force, ib. 
PLaTiNA, deſcription of, 169. has certain properties 
in common with gold, ib. 


Pl E NPD, univerſal, what, 73. - firongly oppoſed, 83, 
according to cledtrical philoſophers, there is an uni- 


verſal, 231. 
Puz unt, or ſpirit of =ther, the appellation of, bor- 


towed from Lord Bacon, I. 
PoLariTY,' given to common needles by el 

city, . 172. 
Pzzjupice, invincible power of, 26. 


Pzes$8URE, or exterior force, impels deſcending bodies 
towards the center of the earth, 67. univerſal on the 
ſurface of the earth, 72. 

PRIESTLEY, Dr.) upon the univerſality of the elec 
tric phenomena, 118. his deſcription of a hurricane 
in the Weſt Indies, 123. imitates an earthquake, 

129. 


ug. his natural electricity, ih his. accoupt of 
remarkable appearances in the army of Cæſar, 130. 
his opinion that electrical Hre is an univerſal princi- 


ple, i . eee e 
Qvy1cksILvzs, the freezing af, requires the AL. 
degree of cold, e ci 13, 10 
QvorArions, apalogy for making. 8 


RECAPITVLATIONS, the neceflity of them in the pre- 
ſent publication, 5 24. 
RIVWI Bs, remarks an the animadverſions of the 
2 Monthly, by Wa 9 Polticript, 238. and of the 


Critical, | 4 | 279% 
Rewnixc, (Mr.) on the ſentiments of Des Carles on 
Sasn Pane, manner of charging the, 92. 
Ser ric, definition of a compleat, 193. 
SceeT1ciSM, a natural conſequence af being taught 

10 


philoſophy by different maſters, 103. 
SOLAR IYSTEMS, Whether the doctrine of 2 plurality 
of, does not appear romantic, 76. the doctrine of a 
plveahcy of, deen 77. realons which aiot ove 

a probability of a plurality gf, ib. adered as 

. concave ſpheres, bs > 159 
SQUND, conveyed by common air, 27. 
Srisirs er Wink, pure air or fire in a liquid form, 146. 
STEAM, à compoſition of the primary air, fire, and 
water, 31. its elaſticity cauſed hy fre, ib. 
STOCKINGS, SIIk, experiments With, by Robert Hun- 
mer, Eſq; 179. the electrical appearances pro- 
duced by, have ay immediate connexion with the 
human body, 180. a fegular courſe af ablervations 
with, ib. wat fort molt proper, 18 1. and wor- 
ſed together, are neceſſary to make the experiments 
with, 182. ſume general rules in making the expe» 
rimenta, 283. the experiments with the, influenced 

. by che weather, ih. the hand more convenient the 


I 


he leg inmaking the experiments with the, 185. .dif- 
ference in the colouts of the, viz. black and white, 
abſolutely neceſſary to make the experiments ſuc- 
ceed, 187. experiments with the, ſucceed beſt when 
both are of filk, 189. the whole proceſs with the, 
190, of poſitive and negative electricity with the, 
192, 193. when combined, are ſomething ſimilar to 
the Leyden Phial, 197. the electrical phial may be 
charged from the, 199. of electrical coheſion with, 
- 201, 209. exptriments with, to meaſure” the 
' ſtrength of the coheſion, 202, aceidental diſcos 
ol the, adhering to other bodies, 206: 
STEPHENSON, (Dr.) his. ſentiments on motion, 37, 144. 
STUKELEY, (Dr.) his opinion of earthgnakes, 124. 
Sun, diameter af the, 153. eixcunference of the, ib. 
area of the greateſt circle of the, i. ſuperficial eon- 
tents of the, 10. ſolid contents of the, ib. the circcu- 
lator in the macrocoſm, 152, receives a conſtant 
ſupply of elementary fire, ib. the cor mundi, 154. if 
at as great a diſtance from the earth as the fixed ſtars _ 
are, it would appear but as a lucid point, 156. 
Syst, of nature, whether it was created to be pro- 
perly furniſhed, or tor ever to remain empty, 32. 
Tzxms, the neceſſity of making choice of the moſt 


adequate, 15. explanation of, neceſſary, 35. 
T1pes, a hint concerning the cauſe of the, 72. 
Vacuum, demonſtration of a, wrong, Adam © 


ViterTE's Mirko, its ſurpriſing effects, 168. 
Warn, the pores of, replete with fire, 10. 
WarTER-SPOUTS, an account of, 18, 121. have an 
dlectric origin, _ | Er OT ooo 
Zxxo, his ſentiments on motion, 3 
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GLOSSARY; 


O R, 
n 
Of the more Uncommon WORDS. 


A: " | 

F. & R ASION, a ſhaving, © or paring off, 
Abſtruſe, not eaſy to be underſtood, difficult, 
Accelerate, to haſten, or increaſe motion. 

Accumulate, to heap up. 

Adequate, equal, proportional. 

Kiber, a more pure and perfect air than that of the 
atmoſphere, the ſubtile medium diſcovered by the 
electrical apparatus. 

Mauence, a flowing to. 

Annibilate, to bring to nothing; to deſtroy utterly. 

Analize, the reducing'of any thing to its firft prineiples. 

Analytical Art, Algebra ſo called. 

Antagoniſt, an oppoſer, or adverſary. 

Apparatus, a collection of inſtruments uſed to ſhow 

experiments. 

Aquatic, watery, or belonging to the water. 


Acanum, a ſecret, 
Arts, 


GLOSSARY. 
Area, the ſuperficial content or meaſure of any thing, | 


" _ 4 vn or — f 
tmoſphere, the lower part the region of the air 

with which our earth 1 1 | ; 
OPT to another, 


Alitra#ion, a drawing of one thi 
Altrition. rubbing, wearing, or 
Aurora Borealis, the Northern Light.” | | 
Axiom, a plain ſelf-evident truth, or oropolition. 


C. 
Capſula, the caſe or huſk of any thing. | 
Caviller, one who pulls down and builds up _— 
in irs place. 

Celerity, ſwiſtneſs. 

Center, a point equally remote from Ather of the ex- 
tremities of a line, figure, or body. 


Centrifugal, that endeavours to fly or go from mm - 


center, 
Centripetal, whatever compels things towards their 
center, 
© Chaos, a confuſed jumble of things of different natures, 
Circuit, any figure that begins and ends at the lame 
point, as a Circle, ellipſis, &c. 
Coagulate, to congeal, curdle, or thicken, 

Coalition, a growing together of parts in one maſs. 
Coheſion, the action whereby the conſtituent "articles 
of natural bodies are connected or joined tog=ther. 

Collifon, a ſtriking of one thing againſt another. 
Combuſtible, any thing that eaſily takes fire, as oil, Cc. 
Concatenation, a linking, or tying things together. 
Concentrie, that hath one and the ſame center. 
Conden/ity, the reducing a body into a leſs compaſs. 
Conden/ing Phial, the collector of the electrical fluid. 
Cone, a ſolid body, that has a circle for its baſis, and 
is 1 in a point at the to — the vertex. 


Conſets a conſequence or deducti 
** Qq 2 — 


GLOSSARY, 


Conſtituent, an eſſential part that compoſes any ls 

Contraction, a drawing up, or cloſing together. 

Converging, an inclining or drawing towards each other. 

Corollary, a conſequence or concluſion draw u or made 
from ſome antecedent demonſtration. 


Corpuſcles, the ſmalleſt parts, or phyſical atoms of a 


Criterion, the teſt or proof of the truth or falſhood of 
a thing. 

Cube,. a dye, a figure well known, 

Culinary, belonging to the kitchen; 

Current Philoſophy,” the preſent eſtablſhed philoſophy. 

Cylinder, in the form of a garden rolling ſtone. 


D. 
Data, things known, given or granted in a propoſition. 
Denſe, thick, oppoſed to thin. 
Deſideratum, ſomething wanted or ſought for, 
Dilatation, expanding to a greater bulk than common. 


E. 

T Nuence, a flowing out. 

Effiuvia, ſmall particles of matter that _=_ off from 
bodies. 

Epreſs, the act of going out. 

Elaſticity, a ſ pringinels, or poo to recover its former 
place when bent, | 

Electrical Fluid, or Medium, the medium diſcovered 
by the electrical apparatus. 

Electrical Philoſophy, founded on the effects of experi- 
ments, or the diſcoveries made with the electrical 
apparatus. 

Electricity, the power that amber; glaſs, ſealing- wax, 
Sc. have when rubbed. 

Eleftrometer, an inftrument wherewith to aſcertain the 


meaſure of the force of electricity. 
Elearics 


GLOSSARY. 

EleArics per ſe, thoſe bodies in which the elerical 
fluid is fixed. 

Elementary Fire, fire ſo pure, as to yield neicher ſintke 


nor aſhes. 


Elements, in natural philoſophy, pure and unmiued y 
the firſt principles or ingredients wheredf bodies are 
compoſed; and are conceived to be ſimple and ho— 
mogeneous 

Epicycle, a little imaginary circle; invented to ſolve 
the ſtations and retrogradations of the planers. 

Egquilaterai, a figure whoſe ſides are all equal. 

ential, the nature, ſubſtance, or being of a ching, 

Expanſe, the firmament, or heaven. g 


F. 
Feculent, full of dregs. | 
Fermentation, an inteſtine motion of the ſmall inſerifite 
particles of a mixed body. 
Fluxion, a flowing or runnin | 
Fatitious, artificial, counte ie. | 
Focus, the point of convergence or concourſe, * 
the rays meet and croſs the axis, after the tefrac- 
tion by the glaſs, or reflection by means of a contave 
mirror. 
Force of Gravity, that quality which cauſeth bodles to 
tend to the center of the earth, or to each other. 
Foſſils, all bodies that are dug out of the earth. 
Friftion, rubbing or chaffing. 
TTY captious impertinent triflers. 


6. 

Genus, the bock or general name, compecheriling the 
ſpecies under it, | 

Geometry, the art of menſuration, 

Gravity, weight, Ce. 


Gravitation, the 2 or action of an ther bey 
upon another 1s * it, Heat, 
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GLOSSARY. 


8 H. . 3 

Heat, a peculiar quality of fire, excited by a mutual 

- attrition of its particles. 

Hemiſphere, half a ſphere. 

Heterodox, contrary te received opinions. 

Heterogeneous, compounded of things of a different 

nature, kind, or quality. 

Homogeneous, of the ſame kind, nature, and properties. 

Horizon, that great circle of the ſphere which divides 
the upper hemiſphere, or half compaſs of the hea- 
vens which we ſee, from the lower hemiſphere that 
is under us, and hidden from our ſight. 

Horizontal Parallax, the difference between the true' 
and apparent horizon. | EE 

Horſe-laugh, a noiſy roar when argument fails, 

Hypothbe/is, a ſuppoſition. | 

Fiypercritic, a maſter critic, or over critical. 

l, | 

Immaterial, a body not compoſed of groſs matter. 

Immerged, dipped, er plunged into. | 

Emmutable, — of voy fixed, unalterable, 

Impel, driven, or thruſt forwards. 

Impetus, the degree or force of motion impreſſed upon 
one thing by another. i 

A ag to embody, ſoak, or drink in. 

Impulſe, puſhing, or driving forwards. 15 

Jnanimate, without life or ſoul, lifeleſs, dead. | 

Inculcate, to inſtil, to repeat often, or get by little and 
little into a perſon's mind or underſtanding, any 
thing thar we would teach or have him remember. 

#ncurvate, to bow or bend. 

Indeſinite, unbounded, unlimited, unreſtrained. 

Tnexplicable, that cannot be unfolded or explained. 

tnflammable, capable of being ſet on fire. 

biflee, to bow or bend, | 


Ingenuous, 


GLOSSARY. 
Eee, free, honeſt, open, ſincere, plain. 
rſs, entrance into 
ent, innate, - 
Inſulate, cut off from all communication with the earth: 
2 * 2 of a body. 155 
niume cence, we Ing, — Or p [4] up: 
Inveſtigate, rracing out, or proceeding itep by ſtep. 


41 Li. 
Latent, concealed, lying hid. 
2 praiſe worthy, N= | art | 
xperiment, the electri 1 
made by Profeſſor Muſchenbroek. 


M. 
Macrocoſm, the great world, or whole 80 in 
eontradiſtinction to the microcoſm, or body of man. 
Maſs, a heap or — of any thing. A 
Material, any thi ed of matter or ſubſtance. 
"Medium, that peculiar * or frame of any 


your thro' which bodies — „ air, 45 0 ** 
Meridian, a great circle paſſing thro? 8 

world, — — the Lorry, and the 
| Metaphor, a figure in rhetoric, by which ch we put, 2 


ſtrange and remote word for a pro 

Metaphyſics, the ſcience of immat beings, = 
Microco/m, a little world, i. e. the body man; fo 
Called, as a kind of compendium of the greater. 
Mundane, of or 8 to the world. : 


Nadir, that point of the — which is directly un- 
der our feet. 

Nature, the whole aſſemblage of created beings, and 
. the Frog and regular ſueceſſion _ en of 


of, ow | 


GLOSSARY. 


Negative, a denying or gainſaying. 

Negative Elebricity, a — © the electrical fluid, 
which, in particular circumſtanees, appears as if in 
2 ſtate of want. 

Non. elecirics, thoſe bodies in which the electrical fluid 
is not fixed, as metals, Water, animals, vegetables. 

Neſtrum, a ſecret in any att or fcience knon. to few. 

Noxious, hurtful, miſchievous. 


O. 
Oblivion, forgetfulneſs. | 
Occult, dark, hidden, unknown, Gore. 
Ocular, belonging to the eyes or fight. 
Optics, the ſcience of viſion. 
Orbit, the line deſcribed by any thing chat moves 
round. In aſtronomy, it is that path in which a 


planet moves. 
Ore, metal mixed with the earth of the mine, un- 


refined. 
Ortbodax, that ĩs of a true or right opinion or belief. 
Oſcillatian, à ſwinging up and donn, a Ubragion 
like the ee ulum of a clock. 
p. 
Pabulum, to feed or recruit. 
Parallax 5 the difference between the * 
and apparent horizon. 


Perforation, a boring through. 
— to penetrate inta or through the pores of any 


Oo 


8 to go through. 


Phenomena, appearances of meteors, or Any other ſigns, 
1 ebe air or —*— U th | 
; natur nging to n ural philoſophy. 
Phyfiological, relating to the knonledge.o t 


of things. | 
Plane, any extended flat ſuperſicie s. Plane 


he gafure 


b os S ANN 
| Pin oth Berger pas chi bhnds th hgh. , 


Preuma, the fine ſpirit or eſſence of ther... 
Pneumalics, treats of the. pro of the air. 
Poles, the points upon which the imaginary axis of 


the world, at particular globe, turns. 
. Poſitive Electricity, real or true elefricity. _ : 
Paſteriuri, a mode of arguing from the effect to the cal 
| Predominant, bearing. chief ſway, or ng A 
Previous," leatiing the way, or going N 
Prime Conductor, that which: condutts the. — 
fluid immediately from the excited glaſs globe. 
Primum mobile, the principal or moving caule. 
_ Principle, the;figſt, caule of the; being or n of 
any, thing, a tive gr indycement.., 
Priori, a mode of reaſoning from che « cauſe wo the effect. 
Problem, ſomething. 
z underſtood of; conſtructi 
and demonſtrating the t ing 0 
12 ceſs uſed to effect it. 1 * 
Projectile, thtown or caſt with a 2 
Propelled. driven forward, pr thruſt afar off. 


Proceſs, the whole courſe af EE : 
Pra re gata, occalipnall 4 343; . 3 , 
Wen e or Eds any thing forw 
nn e 

Fong . : 10 11001 
* when a body; n \more ſpace than 

u . + F)r's 6 
Rarity, or Rareneſs, the neſs of the r, AY 
Realize, to make, eee 3 — ing. 
Neaapitutate, to ſum up the heads of a eee 
. = "_ 

retreating. 

Ruaprochl, mutual, thar.1s. turned on: both 128 
ReBilinesr, any figure, confiſting of right lines. 
Redimigrate i ans; 7 58, 
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GLOSSARY. 

Rolladen, the returning back of m_—_— heat or r light, 
by ſtriking v7 chant hard body 

Refrat}, to brea * reſiſt, 

RefraBlion, the breaking ch the natural — of a ray 

Refrigeratory, a veſſel to cool things in. 

Kepel, to beat or drive back. | 

Replere, full, filled, repleniſhed, . 

Reprehend, to reprove or-rebuke, - 

Repulſe, to reſiſt, refuſe, oppoſe, or beae- back. 

e/piration, breathing aa alternate dilation and con- 

traction of the thorax, whereby the air is taken in by 
the wind · pipe, and by and by driven out again. 

Retina, a certain expanſion of cher inner ſdefact-of the- 

optic nerve of the eye. | 

Retrogradation, a going back. | 

Neveries, mad or idle talk, conceits.or-fancies. DDS 

Rotation, an orderly and N N erde, round or 
fuccethon. ; 

Rodomantade, a vain-glorious brogging or boating. 


8. 
Sanguis, being earneſt in, ae fop: any tung 
Sceptic, one who diſbelieves, or at leaſt e ae 
truth of, all things,. 
Scholium, a remark or obſervation made upon a propo- 
ſition, or conſequence drawn from a demonſtration, 
Secretion, the ſeparation of one fluid from another in 
the bodies of animals and vegerables. x 
Segment of a Circle, a part cut off from i it. 
Segregate, te ſeparate or put apart. | 
Sexti-diameter, the radius- or half of 8 | 
Semi motals, mineral bedies half metallic; ſuch - 
ti mony, biſmuthy. c: | 
Simulzantous, acting together; exiſting ar cho ſame tim. 
olan, bulongin «Sb rearing to the {ur 5 
Sopbiſin, e -reaſon, or one-thay' has only an. 
be ber and not the W 9 27 ora of 
' Spbere, 


avossany 


to the furface alb lines drawn are equal. 


Epbere; x globe or ound body contained * | 
continued regular ſurface, from the, center f mp 


Spheroid, a ſolid figure ſomewhat reſembling a-ſphere, | 


but not perfectly rund. Av 
Spiral, chat which: turns round like a ſcrow... - —_. 


Stricture, ſtrict : remarks. 
Subguple, any thing that is half of another, 4 — 


root ĩs the ſubduple of 9 it Or as cher 


number 2 is the ſubduple o 
Sublimation, the railing of (plid * dry bodies by fire: 
$ublunary, under the orb of the moon. 


Square, a geometrical — een of four: equal 5 


Subtile, thin, light, fine, pure, unmixed, Seren 


from · all groſs matter. 
Subterfuge, an excuſe, pretence, evaſion. ſkife,. G0. 
Jubterranedus, that lies under the ſurtace of the earth. 
Succintt, brief, ſhort, comprehended in a few-words.. 
Sui Generis, of its own kind. | 
Mare a compleat treatiſe, or. body of any att 1 
ſeience. 


Syntbyhs, compoſition, ot᷑ joining ching jn a gr 15 


manner together. 
Synamymons, two names which have but one meaning, 


« - 
** 


Sexagenary Arithmetic, that which proceeds · by ſixties - 
as the diviſion of circles into o degrees, every de 


Sr n e * 
* | + 4 


1. 


Tangent, is a right ns drawn without.a- circle; per- 


pendicular to ſome radius or ſemi: diameter. 
Tangible, whatever is the ſubject of the ſenſe of feeling, 
' Tenet, a doctrine or opiniony 

Terragutnut, belongipg:to the earth and % mi. 
Teſt, a proof or trial. 
Theory, the contemplatioa or Rudy's of art or ſcience, 


without, practice. 


1 | 


$55 
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I meter, an i to be ſev al 
2 an N ot ver ae 


Ther as, the breaſt or cheſt, "cobnining be ben, 
lunge, Oc. | 

Taiſe, a French e, ab6ur the le of ax feet. 

7 arricellian,” the device of the quic ver. weather · 

— ſo called ſrom che inventor. {3 

Tranſmytation, chan ing or converting one” ſubſtance 7 

or figute into another :::: 


Tranſpadetian, —— one fwd into another. 


- * * 1 * * + 4 


TEES VI. Nes vg 
Unfruous, oily, fat, greaſy, e. n 45 23 
Uudulaie, to flow in waves like water 1 
Univerſe, the whole creation, che frame or | maſs of 2 

material being | | 
Vacuum, a ſpace diveſted:of all body. „ ec ; 
. Fapid, palled, deadened, or grown flat. d e 

Vapour, a watery exhalation. e 
Pegetate, toi grow. as plants. ri 20 1 „N TY 
#zbicle, a general name for that which ſerves to carry 

or bear any thing along, as the ſerum, wiped 

for the red globales of the bſoode. 

LY Pelocity, the ſwiftneſs y which a body rac s certain 
ſpace in à certain ti op 
Perfed Cine, that part of the diameter of « tieple adich. | 
is comprehended 'between the ſine and the e - 


of an arch. 4 
b. 


Vertex. the ſummit or uppermoſt part of any thir 
Vibration, a very _ 1 a r 
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. V: 
Zenith, that pete of the heavens. which . direty 


over Ons 8 DER. * 2 
F 0 , „ e Ki 
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